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REPORT  COMPOSITION 


The  survey  report  is  divided  into  a Summary,  and  9 Appendices.  A 
charge  for  each  appendix  and  Summary  Report  to  cover  the  cost  of  printing 
will  be  required,  should  purchase  be  desired.  The  appendices  each  con- 
tain a different  category  of  information.  Alphabetically  identified, 
the  appendices  are: 

A.  Background  Information  - This  appendix  includes  the  population 
and  industrial  projections,  wastewater  flows  and  the  engineering  data 
used  as  a basis  for  planning. 

B.  Basis  of  Desigp  and  Cost  - This  appendix  contains  the  criteria 
and  rationale  used  to  design  and  cost  the  final  alternative  wastewater 
treatment  system  components . 

C.  Plan  Formulation  - This  appencxX  presents  the  planning  concepts 
and  procedures  used  in  developing  the  alternative  wastewater  management 
plans  that  were  examined  during  the  study. 

D.  Description  and  Cost  of  Alternatives  - This  appendix  contains 
a cost  description  and  construction  phasing  analysis  for  each  of  the 
final  five  regional  wastewater  management  alternatives.  Components  of 
these  alternatives  are  described  in  detail  in  Appendix  B. 

E.  Social  - Environmental  Evaluation  - This  appendix  provides  an 
assessment  of  the  social  and  environmental  inpacts  likely  to  arise  from 
the  implementation  of  the  final  five  alternatives. 

F.  Institutional  Considerations  - This  appendix  presents  an  assess- 
ment of  the  institutional  inpacts  likely  to  arise  from  implementation 

of  the  final  five  alternatives . 

G.  Valuation  - This  appendix  presents  a broad  evaluation  of  the 
implications  and  use  potential  inherent  in  the  final  five  alternatives. 

H.  Public  Involvement/Participation  Program  - This  appendix  docu- 
ments the  program  used  to  involve  the  public  in  the  planning  process. 

I.  Comments  - This  appendix  contains  all  of  the  formal  comments 
from  local,  State  and  Federal  entities  as  the  result  of  their  review  of 
the  other  appendices  and  the  Summary  Report.  Also  capsulized  are  the 
views  of  citizens  presented  at  public  meetings. 

The  Sunmary  document  presents  an  overview  of  the  entire  study. 
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PREFACE 
Basis  for  Study 

^ With  the  enactment  of  the  Federal  Water  Pollution  Control  Act 
Amendments  of  1972  (Public  Law  92-500)  new  national  goals  have  been 
established  for  the  elimination  of  pollutant  discharges  into  our  streams 
and  lakes  o During  the  time  that  this  legislation  was  being  considered, 
five  pilot  studies  were  authorized  to  evaluate  the  implications  of 
meeting  such  an  environmental  goal.  Included  among  the  five  was  a study 
for  the  Chicago-South  End  of  Lake  Michigan  area. 


Study  Area 

- The  bi-state  study  area  includes  most  of  the  Chicago  Metropolitan 
area  of  Illinois  and  a significant  portion  of  the  highly  urbanized  and 
industrialized  northwestern  comer  of  Indiana.  Encompassed  within  the 
study  area  are  some  2,600  square  miles  and  a 1970  population  of  about 
7.2  million  people.  As  a major  urban  center,  the  area  trends  indicate 
a continuous  growth  pattern  over  the  next  50  years.  By  the  year  2020, 
it  is  estimated  that  approximately  11  million  people  will  be  residing 
in  the  area.  More  significantly,  the  land  usage  will  change  with  much 
of  the  existing  rural  lands  being  converted  to  subuiban  usage.  Thus, 
over  time,  the  multi -governmental  structure  that  now  exists  will  be 
faced  with  the  complex  problems  of  urban  growth  - and  the  need  for 
areawide  solutions. 

Study  Objectives 

The  primary  objectives  of  the  study  were  to  identify  and  evaluate 
viable  alternative  wastewater  management  systems  that  would  be  responsive 
to  the  intent  of  Public  Law  92-500.  These  alternatives  were  designed  to 
offer  an  array  of  regional  solutions  to  an  areawide  problem. 

Also  considered  was  the  potential  for  multiple-use  planning  in 
meeting  local  water  and  related  land  requirements.  This  included  the 
opportunities  for  effectively  recycling  and  reusing  the  area's  natural 
resources.  In  addition,  the  gn- going  regional  planning  goals  for  meeting 
current  water  quality  standards  and  guidelines  were  reevaluated.  This  was 
done  to  identify  the  implications  of  the  new  national  water  quality  goals 
and  as  a planning  service  to  the  area. 
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Value  of  Study 

This  is  a planning  study  only.  It  is  intended  to  assist  the  States 
and  local  agencies  in  northeastern  Illinois  and  northwestern  Indiana  who 
are  responsible  for  implementing  wastewater  management  systems  responsive 
to  the  provisions  of  PL  92-500.  In  net  effect,  the  study  provides  a 
framework  for  decision.  The  three  basic  technologies  which  can  be  used 
to  meet  the  national  water  quality  goals  are  identified  along  with  the 
design  of  each  process.  Also,  the  implications  of  incorporating  these 
technologies  into  areawide  plans  have  been  evaluated.  As  would  be 
expected,  each  technology  and  wastewater  management  system  differs  in 
its  impacts.  By  identifying  these  variations  in  inpact,  and  the 
potential  for  multiple-use  planning,  logical  decisions  as  to  which 
system,  or  portion  thereof,  is  best  suited  to  the  area  can  be  made  by 
the  residents. 


Study  Perspective 

There  are  many  factors  to  be  considered  before  selecting  the  type  of 
wastewater  management  system  most  suitable  to  the  needs  of  the  area.  The 
three  technologies  capable  of  achieving  the  national  goal  of  eliminating 
pollutants  involve  the  Advanced  Biological,  Physical -Chemical  and  Land 
treatment  processes.  Each  of  these  processes  together  with  the  rest  of 
the  system's  components  will  affect  the  economic  structure,  resource  use, 
environment,  community  cohesion  and  institutional  make-up  of  the  study 
and  outlying  areas.  In  net  effect,  such  basic  values  as  hcsne-rule,  cost 
to  the  taxpayer  and  the  region's  life  style  are  tied  into  the  planning 
framework . 

As  the  environmental  clean-up  continues  on  a national  scale,  many 
decisions  will  have  to  be  made  at  all  levels  of  government.  Of  particular 
concern  will  be  the  priority  of  comnitment  accorded  this  environmental 
goal  as  opposed  to  other  public  needs.  Included  in  this  study  are  four 
multiple-purpose  alternatives  responsive  to  the  national  water  quality 
goal.  This  implies  that  the  wastewater  management  system  could  and 
does  serve  as  a primary  vehicle  in  meeting  the  water  and  related  land 
needs  of  the  area.  In  some  cases,  the  system  provides  the  resource  base 
with  which  other  benefits  can  be  readily  attained.  In  other  cases,  the 
potential  for  achieving  the  added  benefit  is  enhanced,  but  additional 
resource  conmitments  are  required. 

One  of  the  most  significant  factors  common  to  these  four  alterna- 
tives is  the  resource  requirements  (including  financial)  that  will  be 
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involved  in  meeting  the  national  water  quality  goal.  Because  the  level 
of  resource  expenditures  are  beyond  a level  heretofore  experienced,  a 
time-phasing  of  these  comnitments  might  ultimately  be  preferred.  If 
so,  the  four  alternatives,  being  multiple-purpose  in  nature  can  also 
provide  an  effective  management  framework.  The  rate  with  which  any  of 
the  alternatives  are  inplemented  will  depend  on  the  priority  for  solving 
the  area's  needs.  The  programs  for  pollution  abatement,  flood  control, 
potable  water  supply  supplementation,  stream  flew  augmentation,  recreation 
improvements,  wildlife  conservation,  open-space  preservation  and  floodplain 
management  generally  are  separable  and  can  be  phased  over  time  if  desired. 
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SECTION  I 

INTRODUCTION 

Definition  of  Study 


PURPOSE 


The  purpose  of  this  study  is  to  identify  and  evaluate  viable  alter- 
native areawide  wastewater  treatment  technologies  and  systems  that: 

(1)  would  eliminate  the  discharge  of  pollutants  into  the  lakes  and  streams 
of  the  study  area;  and  (2)  could  be  incorporated  into  areawide  or  regional 
plans.  Also  examined  was  the  potential  for  multiple-use  planning,  from 
both  a resource  conservation  and  reuse  standpoint.  All  of  these  considera- 
tions are  contained  in  the  Federal  Water  Pollution  Control  Act  Amendments 
of  1972  (Public  Law  92-500)  enacted  by  Congress  on  18  October  1972.  In 
addition,  an  alternative  responsive  to  current  water  quality  standards 
and  guidelines  was  evaluated.  This  was  done  in  order  to  identify  the 
implications  of  going  to  the  higher  standards  adopted  for  this  study. 

The  national  water  quality  goal  established  by  PL  92-500  seeks  to 
eliminate  the  discharge  of  pollutants  into  qavigable  water  by  1985.  The 
law  also  encourages  the  development  and  implementation  of  areawide  waste 
treatment  management  plans.  The  plans  would  assure  adequate  control  of 
pollutant  sources  and,  inplicitly,  provide  economies  in  cost.  Furthermore, 
the  law  stresses  the  desirability  of  incorporating  conservation  practices 
into  the  treatment  system  design.  This  could  involve: 

# The  recycling  of  nutrients  combined  in  the  wastewater; 

# The  reuse  of  the  treated  water;  and 
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# The  coirbining  of  system  coiiponents  with  other  resource  commit- 
ments to  provide  additional  social,  environmental,  or  revenue-producing 
returns . 


THE  STUDY  AREA 

The  Chicago-South  End  of  Lake  Michigan  (C-SELM)  study  area  includes 
all  lands  in  Illinois  and  Indiana  which  drain  either  to  Lake  Michigan  or 
the  Des  Plaines  River  upstream  of  its  confluence  with  the  Kankakee  River. 
All,  or  portions  of,  four  counties  in  Illinois  and  three  counties  in 
Indiana  are  included  in  the  study  area.  The  four  counties  in  Illinois, 
which  encompass  some  2,589  square  miles,  had  a 1970  population  of  about 
6,620,000;  and  the  three  Indiana  counties,  which  have  a land  area  of 
1,545  square  miles,  supported  a 1970  population  of  some  736,000.  Of  the 
total  of  4,134  square  miles  making-up  the  7 counties,  about  63  percent  or 
same  2,600  square  miles  are  included  within  the  drainage  boundaries  which 
define  the  study  area  proper.  Residing  within  this  study  area,  in  1970, 
were  about  7.2  million  people  or  approximately  97  percent  of  the  population 
of  the  entire  seven  county  area. 

The  formulation  of  plans  for  regional  wastewater  management  systems, 
however,  involved  consideration  of  a much  larger  geographic  area  - due 
to  the  various  options  available  in  designing  the  system  conponents. 
Consequently,  the  initial  planning  effort  involved  considerations  relating 
to  the  12  counties  immediately  adjacent  to  the  C-SELM  study  area.  This 
was  subsequently  reduced  to  10  counties  as  additional  information  became 
available  and  as  designs  were  refined.  In  addition,  special  considera- 
tion was  given  to  the  reclamation  of  strip-mined  areas  in  Knox  and  Pulton 
Counties,  Illinois  and  Clay  County,  Indiana.  Figure  1-1  shows  the  C-SELM 
study  area  and  the  10  counties  in  the  adjacent  outlying  area.  Table  1-1 
lists  the  land  area  and  1970  population  for  the  seven  counties  lying, 
partially  or  wholly,  within  the  study  area  and  also  for  the  ten  adjacent 
counties.  These  ten  counties  have  a total  land  area  of  some  5,400  square 
miles  and  a 1970  population  of  approximately  611,000  people. 
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Figure  1-1 
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Table  1-1 

Area  and  1970  Population 
of  C-SELM  and  Adjacent  Counties 


'C-SELM  Counties  Adjacent  Counties 

Area  Population 

(sq.  mi.)  (1 ,000s) 


County 

Total 

County 

Study 

Area 

Total 

County 

Study 

Area 

County 

Area 

(sq.  mi.) 

Population 

(1,000s) 

Illinois: 

Illinois: 

Cook 

954 

905 

5,494 

5,452 

Grundy 

432 

27 

DuPage 

331 

320 

493 

489 

Iroquois 

1,122 

34 

Lake 

457 

330 

383 

313 

Kane 

520 

251 

Will 

847 

490 

250 

227 

Kankakee 

678 

97 

Kendall 

320 

26 

McHenry 

610 

112 

Subtotal 

2,589 

2,045 

6,620 

6,481 

Subtotal 

3,682 

547 

Indiana: 

Indiana: 

Lake 

513 

260 

546 

524 

Jasper 

562 

20 

LaPorte 

607 

205 

104 

67 

Newton 

413 

12 

Porter 

425 

90 

86 

75 

Pulaski 

433 

13 

Starke 

310 

19 

Subtotal 

1,545 

555 

736 

666 

Subtotal 

1,718 

64 

TOTAL 


4,134  2,600  7,356  7,147 


TOTAL  5,400 
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AUTHORITY 


This  report  is  submitted  in  specific  response  to  resolutions  of  the 
Public  Works  Comnittees  of  the  House  of  Representatives  and  the  Senate 
dated  10  November  1971  and  23  November  1971,  respectively.  The  resolutions 
are  included  in  the  Annex  to  this  report. 


SCOPE  OF  INVESTIGATION 

This  is  a planning  study  only.  It  is  intended  to  assist  the  States 
and  local  agencies  in  northeastern  Illinois  and  northwestern  Indiana  who 
are  responsible  for  planning  wastewater  management  systems  responsive  to 
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the  provisions  of  PL  92-500.  Such  technical  assistance  should  help 
designated  agencies  meet  the  requirements  of  Section  201(g)(2)(A)  of 
PL  92-500  which  stipulates  that  after  30  June  1974,  requests  for  Federal 
grants  must  demonstrate  that  (1) ... ."alternative  waste  management  techniques 
have  been  studied  and  evaluated...";  and  (2)"...  the  works  proposed  for 
grant  assistance  will  provide  for  the  application  of  the  best  practicable 
waste  treatment  technology  over  the  life  of  the  works..." 

The  study  documents  the  planning  objectives  and  strategies  used  to 
formulate  and  assess  the  array  of  alternative  systems  considered  during 
the  course  of  the  investigation.  It  also  presents  engineering  criteria 
pertinent  to  the  technologies  and  design  of  treatment  systems  capable  of 
meeting  the  new  national  goals.  Fran  a planning  standpoint,  the 
alternative  systems  were  structured  to  meet  the  long-term  needs  for  the 
year,  2020.  Final  design,  though,  was  based  on  the  more  immediate 
requirements  of  1990.  An  evaluation  was  made  of  each  alternative 
retained  for  final  study.  This  involved  individual  assessments  of  costs, 
social-environmental  effects,  resource  use  and  conservation,  institutional 
aspects,  management  options,  multiple-use  opportunities,  public  response, 
phasing  and  implementation  programs,  and  considerable  related  technical 
data.  These  findings  can  be  used  by  the  States  and  local  entities  in 
selecting  a wastewater  management  program  best  suited  to  their  needs. 


STUDY  OBJECTIVES 

The  primary  objective  of  the  planning  study  is  to  provide  a frame- 
work for  decision.  This  involves  identifying  the  technologies  capable 
of  meeting  the  criteria  of  "no  discharge  of  critical  pollutants"  (NDCP) 
and  evaluating  the  inplications  of  incorporating  these  technologies 
into  areawide  plans.  As  would  be  expected,  each  technology  and  waste- 
water  management  system  will  differ  in  its  inpact.  By  identifying 
the  variations  in  impact  and  the  potential  for  multiple-use  planning, 
logical  decisions  can  be  made  concerning  the  selection  of  a system 
and  its  functional  components . 


PARTICIPATION  AND  COORDINATION 

This  study  is  complex,  not  only  because  it  addresses  highly  technical 
issues  concerned  with  wastewater  treatment,  but  also  because  it  seeks  to 
include  a multitude  of  related  items  dealing  with  environmental  concerns, 
social  aspects  and  regional  needs.  To  effectively  investigate  the  many 
facets  involved  in  the  study,  the  Chicago  District  sought  and  received 
assistance  from  nunerous  sources.  These  included  responsible  Federal, 
State  and  local  agencies;  consultants  under  contract;  representatives  of 
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comnerce,  industry  and  the  academic  community;  farm  leaders;  environmen- 
talists; and  the  public  in  general.  While  most  of  this  assistance  came 
from  the  study's  Advisory  Committees  and  Work  Groups,  a significant  con- 
tribution was  made  through  public  forums  and  meetings . This  participation 
is  explained  in  greater  detail  throughout  this  report  and  appendices. 

This  assistance  was  appreciated  and  has  strengthened  the  quality  and 
results  of  the  study. 


REPORT  ARRANGEMENT 


The  details  of  survey  scope  planning  study  are  presented  in  nine 
appendices  and  sunmarized  in  this  report.  A listing  of  the  nine  appendices 
is  presented  on  the  inside  front  cover  of  this  report. 


Prior  Studies  and  Reports 


GENERAL 


There  are  numerous  studies  which  have  been  conducted  by  other  agencies 
or  organizations  concerning  various  topics  pertinent  to  this  study.  These 
topics  ranged  from  land  use  and  population  growth  to  regional  wastewater 
management  plans  by  the  Northeastern  Illinois  Planning  Commission  and  the 
Northwestern  Indiana  Regional  Planning  Commission,  as  well  as  the  future 
programs  of  the  Metropolitan  Sanitary  District  of  Greater  Chicago  and 
others.  In  addition,  the  Upper  Mississippi  River  Comprehensive  Basin 
Study  and  the  on-going  Great  Lakes  Basin  Coimiss ion. Study  provided  a 
broad  based,  regional  analysis  of  water  and  related  land  resource  needs. 

Since  all  or  portions  of  the  C-SELM  area  were  included,  the  findings  of 
these  two  latter  reports  served  as  this  study's  framework  for  reuse  con- 
siderations. These  studies  are  discussed  in  Appendix  A - Background 
Information.  TVo  other  investigations  are  of  particular  significance  to  this 
area  and  study  and  are  discussed  in  the  following  paragraphs. 


FEASIBILITY  STUDY 

Early  in  1971  the  Corps  of  Engineers,  in  cooperation  with  the  U.  S. 
Environmental  Protection  Agency  (USEPA) , undertook  five  pilot  planning 
studies  to  examine  the  feasibility  of  regional  wastewater  management 
alternatives  for  five  key  urban  areas  across  the  nation.  The  Greater 
Chicago  Metropolitan  Area  and  its  environs  was  one  of  the  sites  investi- 
gated. That  study  was  completed  in  the  summer  of  1971  and  published  as 
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a two  volune  report  entitled:  "Alternatives  for  Managing  Wastewater  in 

Chicago-South  End  Lake  Michigan  Area,  July  1971."  The  study  recognized 
that  improvement  of  the  water  pollution  abatement  program  was  a matter 
of  high  priority  in  the  nation's  overall  commitment  to  improve  its 
environment  and  enhance  its  quality  of  life.  To  achieve  a more  effective 
pollution  abatement  program,  the  study  explored  alternative  wastewater 
management  systems  that  extended  beyond  the  present  level  of  areawide 
control.  This  included  the  examination  of  providing  treatment  beyond  the 
level  being  considered  in  local  plans  and  involved  three  different 
technologies  (Advanced  Biological,  Physical-Chemical,  and  Land) . While 
all  three  technologies  were  capable  of  attaining  the  desired  objective 
and  level  of  treatment,  it  was  concluded  that  a more  detailed  planning 
effort  (this  study)  should  be  initiated: 

• To  fill  identified  information  deficiencies; 

• To  answer  concerns  regarding  the  effectiveness  of  various  treat- 
ment processes; 

• To  develop  a full  range  of  alternatives  and  then  compare  the 
inplicaticn  involved,  with  emphasis  placed  on  gathering  information 
on  certain  systems  and  components;  and 

• Tc  investigate  institutional  considerations  and  include  suggested 
modification  to  institutional  arrangements  necessary  for  implementation 
of  plans. 


SPECIAL  STUDY  BY  THE  OFFICE  OF  THE  CHIEF  OF  ENGINEERS 

The  five  Pilot  Wastewater  Management  Program  Feasibility  Reports, 
which  included  the  Chicago-South  End  of  Lake  Michigan  study,  contained 
preliminary  cost  estimates  for  the  alternative  wastewater  management 
systems  developed.  Despite  a clear  warning  as  to  the  preliminary  nature 
of  the  capital  and  annual  costs  presented  in  the  reports,  the  cost  figures 
were  used  out  of  context  to  justify  a position  that  some  waste  treatment 
management  systems  were  too  costly  to  warrant  serious  consideration. 

Based  on  the  nature  of  the  cost  data  used,  such  conclusions  were  not 
justified  or  supportable.  To  place  the  cost  of  alternatives  into  per- 
spective, the  Office  of  the  Chief  of  Engineers  undertook  a special  study. 
The  Chicago  Metropolitan  Area  was  selected  from  among  the  five  pilot 
study  areas  for  the  special  study  with  the  express  purpose  of: 
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• Formulating  a more  realistic  and  cost-effective  basis  for  design- 
ing waste  treatment  management  system  alternatives; 

• Detailing  the  applicable  items  of  capital  costs  and  operation, 
maintenance,  and  replacement  charges  of  the  alternative  systems;  and 

• Analyzing  the  relative  merits  of  alternative  systems. 

The  report  entitled:  "Regional  Wastewater  Management  Systems  for 

the  Chicago  Metropolitan  Area,  March  1972",  was  published  in  three  volumes, 
a Summary  Report,  a Technical  Appendix  and  a Cost  Data  Annex.  As  expected 
the  special  study  identified  significant  omissions  and  discrepancies  in 
the  costs  developed  for  the  feasibility  studies. 
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SECTION  II 

SYNOPSIS  OF  BACKGROUND  INFORMATION 

Prior  to  the  initiation  of  this  study,  information  pertinent  to  the 
study  area  and  design  considerations  were  obtained.  This  information  is 
presented  in  Appendix  A and  summarized  below.  It  is  provided  to  establish 
an  overview  of  the  planning  environment. 


Characteristics  of  Study  Area 

TOPOGRAPHY  AND  DRAINAGE 

The  topography  of  the  C-SELM  area  is  comparatively  flat  with  poor 
definition  existing  between  sane  of  the  watersheds.  This  lack  of 
separation  or  elevation  was  caused  by  the  glaciers  which  passed  through 
the  area.  As  the  glaciers  melted,  they  overlaid  the  area  with  material 
ranging  in  depth  upwards  to  400  feet.  The  few  hilly  areas  that  do  exist 
are  made  up  of  broad,  low  ridges  and  contain  numerous  lakes  and  swamps. 

The  streams  draining  the  area  either  flow  to  the  Illinois  River, 
or  Lake  Michigan,  as  shown  on  Figure  I I - 1.  Major  tributaries  to  the 
Illinois  River  include  the  Chicago,  Des  Plaines  and  Du  Page  Rivers  plus 
the  Cal-Sag  Channel,  all  of  which  drain  generally  south.  Portions  of  the 
Grand  Calumet  and  Little  Calumet  Rivers  are  tributary  to  both  the  Cal-Sag 
Channel  and  Lake  Michigan  due  to  man-made  changes.  Several  small  streams 
along  the  Lake  Michigan  shore  are  directly  tributary  to  the  Lake. 


CLIMATE 

The  climate  in  the  study  area  is  predominantly  continental,  with 
warm  summers  and  relatively  cold  winters.  Lake  Michigan  does  exert  a 
partial  modifying  effect  on  the  climate.  The  average  annual  temperature 
and  rainfall  are  50°F  and  33.18  inches,  respectively,  as  measured  at  the 
Central  Weather  Bureau  Station  at  Midway  Airport.  About  one-tenth  of  the 
total  annual  precipitation  is  snow. 


POPULATION  AND  LAND  USE 

The  study  area  lies  almost  entirely  within  the  Chicago,  Illinois- 
Northwestern  Indiana  Standard  Consolidated  Area  (SCA)  as  defined  by  the 
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CHICAGO-SOUTH  END  OF  LAKE  MICHIGAN  STUDY  AREA 


Figure  II -1 


Census  Bureau  of  The  U.S.  Department  of  Commerce.  A small  portion  of 
LaPorte  County,  Indiana,  outside  of  the  SCA  is  also  within  the  C-SELM 
area.  The  SCA  includes  Lake,  Cook,  DuPage,  Kane,  Will  and  McHenry  Counties 
in  Illinois,  and  Lake  and  Porter  Counties  in  Indiana. 

Present  and  projected  land  use  is  categorized  as  residential,  regional 
open-space,  agricultural  and  vacant  lands.  The  two  major  regional  planning 
agencies  have  developed  plans  for  future  land  use  in  which  they  emphasize 
that  developments  should  follow  transportation  corridors  with  open-space 
and  recreational  acreage  between  them.  Figure  I I - 2 shows  the  anticipated 
trends  in  population  and  land  use  (urban,  suburban  and  rural)  for  the 
C-SELM  area  during  the  next  50  years. 
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ECONOMIC  ACTIVITY 


The  foundation  of  the  study  area's  economy  is  its  diverse  industrial 
complex.  Presently,  industrial  jobs  account  for  approximately  40  percent 
of  the  wages  and  salaries  earned  in  the  area.  The  primary  industry  groups 
and  their  specific  values  of  output  are  displayed  in  Table  I I - 1 . The  major 
industry,  on  the  basis  of  value  of  production,  is  primary  metals  which  also 
leads  in  volume  of  wastewater  discharge.  The  next  three  highest  ranking 
industry  groups,  electrical  equipment,  non -electrical  machinery  and 
fabricated  metals,  are  all  linked  directly  or  indirectly  to  the  primary 
metals  industry.  With  regard  to  the  future,  industrial  growth  in  the 
Chicago  Metropolitan  Area  is  expected  to  continue  at  a rate  above  the 
national  average. 

In  Illinois,  the  major  industrial  growth  areas  beycnd  the  1970  decade 
will  be  in  those  counties,  or  sections  thereof,  which  have  vacant  land  in 
greatest  abundance.  The  central  city,  even  with  industrial  land  clearance 
projects,  will  be  unable  to  create  sufficient  vacant  land  to  accommodate 
those  industries  demanding  city  locations . Ihe  Lake  Calumet  Region  on 
Chicago's  far  south  side  will  play  a key  role  in  the  city's  future  indus- 
trial expansion. 

In  Indiana,  Lake  County's  heavy  industry  will  continue  its  dominant 
role.  The  largest  industry  group,  blast  furnaces  and  steel  mills,  is 
expected  to  increase  production  by  73  percent  from  1970  to  2020.  Porter 
County's  industry  is  expected  to  grew  at  a rapid  pace  in  the  future.  Its 
new  deep  water  Great  Lakes  Port,  in  combination  with  the  existing  rail 
and  highway  networks  and  available  open  land,  is  expected  to  stimulate 
industrial  growth.  LaPorte  County's  industrial  center  is  within  the 
C-SELM  area.  Its  principal  industries  will  continue  to  be  metal  related. 
Because  of  available  land,  coupled  with  its  established  industries  and 
transportation,  the  industrial  growth  rate  of  this  county  is  expected  to 
exceed  the  overall  growth  rate  for  the  study  area. 


EXISTING  WASTEWATER  MANAGEMENT  FACILITIES 

There  are  132  municipal  sewage  treatment  plants  of  one  million  gallons 
per  day  (MGD)  capacity  or  greater  now  operating  in  the  C-SELM  study  area. 
These  municipal  wastewater  treatment  plants  provide  secondary  treatment  in 
most  cases.  Usually,  this  results  in  an  85  to  90  percent  reduction  in 
Biochemical  Oxygen  Demand  (BOD)  and  Suspended  Solids  (SS)  content  of  the 
raw  wastewater  entering  the  plants.  Industrial  wastewater  is  generally 
treated  by  the  user  industry  itself,  though,  some  are  treated  by  the 
municipal  plant  servicing  that  area. 
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Table  II-l 

Industrial  Output  (Value  Added)  for 
Chicago- Northwest  Indiana  Standard  Consolidated  Areas 


HT1WT11— 

Standard  Industrial 
Classification  (SIC)  Year  - 

■ 1958 

1963 

1967 

20 

Food  and  Kindred  Products 

1191.7 

1424.3 

1681.3 

22 

Textile  Mill  Products 

48.9 

43.8 

37.5 

23 

Apparel  and  Finished  Products 
made  from  fabrics  and  similar 
materials 

206.3 

212.6 

228.0 

24 

Lumber  and  Wood  Products 

D 

52.9 

69.3 

25 

Furniture  and  Fixtures 

161.6 

196.3 

246.4 

26 

Paper  and  Allied  Products 

222.0 

303.9 

431.5 

27 

Printing  and  Publishing 

821.1 

1058.1 

1416.1 

28 

Chemicals  and  Allied  Products 

731.4 

1044.9 

1308.8 

29 

Petroleum  Refining  and 
Related  Industries 

190.1 

233.3 

345.2 

30 

Rubber  and  Plastic  Products 

154.1 

265.7 

352.0 

31 

Leather  and  Leather  Products 

60.6 

59.5 

74.1 

32 

Stone,  Clay,  Glass  and 
Concrete  Products 

243.5 

268.2 

311.7 

33 

Primary  Metal  Industries 

1395.4 

1793.9 

2146.4 

34 

Fabricated  Metal  Products 

997.1 

1266.0 

1583.2 

35 

Machinery,  except  Electrical 

947.0 

1227.6 

1760.7 

36 

Electrical  Machinery, 
Equipment  and  Supplies 

1193.0 

1407.9 

1926.0 

37 

Transportation  Equipment 

462.3 

404.3 

685.5 

38 

Technical  Instruments,  Photo 
and  Optical  Equipment 

250.2 

387.4 

539.5 

39 

Mi  s ce 1 1 ane  ous  Manuf act  ur i ng 
Industries 

240.0 

269.7 

345.2 

1 / Census  of  Manufacturers',  1967,. 1963;  1958  Chicago-Northwest  Indiana 
Standard  Consolidated  Area. 
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Approximately  400  square  miles  of  the  study  area  are  serviced  by 
combined  sewers.  These  conbined  sewers  carry  both  wastewater  and  storm 
water  runoff  and  are  of  primary  concern  because  of  their  potential  impact 
to  public  health  and  adverse  effect  on  water  quality  whenever  they  over- 
flow to  local  streams.  Conbined  sewer  systems  are  designed  to  spill 
excess  flows  into  a receiving  stream  whenever  the  sewer's  capacity  is 
exceeded.  Typically,  combined  sewers  deliver  dry  weather  (municipal) 
flows  to  an  interceptor  sewer  which  conveys  the  flow  to  the  treatment 
plant;  but  rainfalls  of  only  1/2  to  1-1/2  times  dry  weather  flows,  a 
fairly  common  occurrence,  result  in  overflows  to  the  waterways.  In 
addition,  most  sewage  treatment  plants  have  facilities  to  by-pass  raw 
sewage  when  the  volume  of  wastewater  arriving  at  the  plant  exceeds  the 
treatment  plant's  capacity.  The  ccmbined  impact  of  overflows  and  by- 
pass on  stream  water  quality  is  significant. 


Current  Plans  and  Constraints 

To  insure  that  the  wastewater  management  study  was  responsive  to 
local  objectives  and  concerns,  the  area's  plans  and  constraints  were 
examined.  Where  feasible,  these  proposals  and  requirements  were  then 
incorporated  into  the  study's  plan- formulation  process. 

Many  plans  have  been  proposed  for  meeting  various  portions  of  the 
area’s  needs,  but  legal  problems,  political  feasibility  and  funding  have 
prevented  their  implementation.  Within  the  seven  county  study  area  there 
are  two  regional  planning  agencies.  The  Northeastern  Illinois  Planning 
Commission 's  (NIPC)  area  of  responsibility  includes  all  four  of  the  counties 
in  Illinois,  while  the  Northwestern  Indiana  Regional  Planning  Commission 
(NIRPC)  covers  Lake  and  Porter  Counties,  Indiana.  The  LaPorte  County 
Planning  Commission  accounts  for  the  seventh  county  in  the  study  area. 
Studies  conpleted  by  the  two  regional  planning  agencies  have  indicated 
the  utility  of  a regional  resource  management  approach. 

A study  by  NIPC  has  established  a suggested  regional  plan  for  waste 
water  management.  It  would  consolidate  the  existing  treatment  systems, 
expand  and  upgrade  some  of  the  existing  facilities  and  construct  some 
new  plants  to  replace  those  that  would  be  abandoned.  Che  of  the  objectives 
is  control  of  the  area's  growth  pattern  by  limiting  access  to  the  collec- 
tion and  conveyance  system.  In  this  way  a land-use  control  could  be 
adopted  that  would  maintain  open-space  usage  between  corridors  of  urban 
and  suburban  development. 

Open  space  has  more  than  a social  and  environmental  value.  The  open- 
space  areas  can  also  be  used  to  hold  water,  permanently  or  on  a temporary 
basis.  When  this  is  done,  the  low-lying  areas  including  flood  plains  can 
also  serve  to  minimize  the  losses  from  stonn  water  runoff.  Both  NIPC  and 
NIRPC  have  these  types  of  multiple -purpose  open-space  plans  to  balance  and 
control  growth. 
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The  Metropolitan  Sanitary  District  of  Greater  Chicago  (M5DGC)  is 
currently  improving  its  system's  operational  and  treatment  level.  Included 
in  its  upgrading  program  is  the  "Metropolitan  Tunnel  and  Reservoir  Plan". 
This  plan  involves  the  construction  of  a tunnel  system,  reservoir  storage 
and  additional  treatment  facilities.  Implementation  would  control  most  of 
the  flood  and  pollution  problems  presently  caused  by  overflow  from  its 
existing  combined  sewer  system. 

Additional  expansion  and  upgrading  of  existing  treatment  facilities 
are  being  planned  in  other  portions  of  the  study  area.  All  are  needed 
to  meet  current  State  water  quality  standards  or  guidelines.  However, 
these  upgrading  programs  are  being  designed  on  an  individual  basis  rather 
than  as  a component  of  a regionalized  system.  This  can  only  result  in 
localized  solutions  to  a regional  problem. 

Coimitnents  on  the  part  of  local  interests  have  been  directed 
toward  the  preservation  of  Lake  Michigan  since  it  is  one  of  the  area's 
most  valuable  natural  resources.  Within  the  study  area  there  are  many 
miles  of  park  and  public  lands  along  the  Lake's  shoreline,  including 
the  Indiana  Dunes  National  Shoreline,  which  was  established  by  PL  89-761. 

In  order  to  protect  the  recreational  and  environmental  integrity  of  these 
resources,  major  efforts  have  been  made  to  insure  that  any  discharge  into 
the  Lake  be  consistent  with  the  use  of  the  resource.  The  USEPA  and  the 
States  have  established  water  quality  standards  for  discharge  to  the  Lake 
and  the  city  of  Chicago  has  adopted  a resolution  prohibiting  discharge  to 
the  Lake.  The  overall  objective  of  these  actions  requires  that  areawide 
planring  for  wastewater  management  systems  be  consistent  with  the  intent 
to  preserve  and  enhance  the  quality  of  the  Lake  and  surrounding  environs. 

The  recreational  value  and  usage  of  most  streams  in  the  study  area 
have  been  limited  because  of  the  restricted  water  quality  and  lack  of 
public  lands.  During  dry  weather  periods,  discharge  from  the  existing 
treatment  plants  make  up  most,  if  not  all,  of  the  stream  flow.  Since 
the  quality  of  discharge  is  below  current  State  standards,  the  aquatic 
ecosystem  and  fishery  value  is  also  limited.  At  the  same  time,  the 
urban-suburban  buildup  has  increased  the  storm  water  runoff  and 
with  it,  flood  hazards.  Thus,  even  the  recreational  usage  of  the  flood 
plain  is  limited.  If  the  streams  are  cleaned  up  and  the  flood  hazards 
reduced,  an  extensive  recreational  program  could  be  implemented.  Both 
States  are  interested  in  improving  the  quality  and  quantity  of  fishery 
production  of  the  area's  streams.  Included  are  salmon  (coho)  programs 
on  some  of  the  streams  tributary  to  Lake  Michigan.  Other  governmental 
levels  have  expressed  interest  in  such  programs  as  fishing  ponds,  recrea- 
tional stream  corridors  and  acreage  for  parks  and  preserve  areas.  In 
recent  years  most  of  the  recreational  developments  that  serve  the  urban 
demand  have  been  provided  outside  the  metropolitan  area  because  of 
economics  and  availability  of  suitable  water  and  lands.  New  other  com- 
petitive demands  are  reducing  the  availability  of  those  remaining 
recreational  sites.  Until  the  natural  resource  bases  of  land  and 
water  are  restored,  the  potential  for  meeting  the  recreational  needs 
within  the  study  area  will  be  minimal. 
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Lake  Michigan  and  local  ground  water  are  the  two  sources  for  the 
area’s  municipal  and  industrial  water  supply  requirements.  The  Lake  water 
is  the  primary  source  because  of  its  quality  and  guaranteed  availability. 

Its  usage,  however,  differs  between  States.  While  there  is  seme  ground 
water  consumed,  most  of  Indiana's  supplies  come  from  the  Lake.  These 
withdrawals  are  treated  and  ultimately  returned  to  the  Lake  with  the 
notable  exception  of  the  Hammond  Sanitary  District  which  discharges  into 
the  Illinois  River  via  the  Grand  Calumet  River.  The  situation  for  the 
Illinois  portion  is  more  complex.  In  the  past  the  City  of  Chicago  con- 
structed diversion  canals  to  prevent  the  discharge  of  polluted  flows 
into  Lake  Michigan.  This  involved  diverting  the  Chicago  and  Little  Calumet 
Rivers  and  tributaries  to  the  Illinois  River  and  providing  control  locks 
and  dams  at  three  points.  See  Figure  1 1 - 3.  These  control  structures 
divert  Lake  Michigan  water  to  maintain  sufficient  flows  in  the  Upper 
Illinois  (River)  Waterway  system  and  also  provide  navigational  access  to 
and  from  the  Lake.  With  growth  and  increased  usage,  the  amount  of  Lake 
diversion  now  has  been  restricted  to  an  average  3,200  cfs  by  the  U.  S. 
Supreme  Court.  Since  Lake  withdrawals  for  water  supplies  count  against 
the  diversion  limit,  increased  usage  of  ground  water  has  become  a necessity. 
Unfortunately,  water  usage  is  already  exceeding  the  recharge  capability 
of  the  ground  water  aquifer  in  the  western  portion  of  the  Illinois  area. 
Therefore,  additional  water  supply  sources  are  needed  or  consideration 
could  be  given  to  reallocating  the  present  Lake  diversion  between  areas 
of  need.  An  increase  of  the  allowable  diversion  (3,200  cfs)  from  Lake 
Michigan  requires  a positive  demonstration  that  all  other  sources  have 
been  examined  and,  where  feasible,  have  been  developed  to  their  full 
potential. 
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CANAL  SYSTEM 


SECTION  III 

DESIGN  CONSIDERATIONS 
Definition  of  Treatment  Goals 


Elimination  of  pollutant  discharges  into  the  area's  streams  required 
establishing  the  equivalent  of  a new  treatment  criterion.  The  criterion 
would  have  to  be  representative  of  the  NDCP  goal  for  achieving  a maximum, 
but  reasonable  degree  of  water  purity.  Accordingly,  a list  of  critical 
constituents  and  "acceptable"  levels  was  prepared  that  was  more  detailed 
and  more  demanding  than  existing  standards.  Selection  of  the  constituents 
and  the  concentration  levels  was  based  on  desirable  standards  for  drinking 
water,  irrigation  and  livestock  waters,  and  aquatic  habitat.  This 
"effluent"  criterion  actually  represented  a performance  goal  for  the 
design  of  a treatment  facility  and  characterized  the  output  discharged 
into  the  receiving  stream. 

While  these  treatment  goals  are  similar  in  intent  to  the  national 
goal  established  by  PL  92-500,  they  are  not  the  result  of  that  legisla- 
tion. Rather,  these  goals  were  established  for  planning  purposes  by 
the  Corps  of  Engineers  for  this  and  other  pilot  studies,  which  were 
authorized  approximately  one  year  prior  to  enactment  of  the  law.  Conse- 
quently, the  specific  water  quality  requirements  do  not  represent 
Federally  accepted  or  adopted  standards. 

The  basis  for  establishing  these  goals  is  presented  in  Section  III 
of  Appendix  C.  Since  the  goals  were  somewhat  dependent  upon  the  tech- 
nological process  involved,  the  adopted  performance  criterion  are 
presented  in  a later  paragraph. 


A vai table  Technologies 

Once  the  treatment  goal  had  been  established,  attention  was  directed 
to  the  methods  by  whidi  this  goal  could  be  achieved.  There  are  three 
basic  technological  approaches  which  can  be  used  to  attain  the  treatment 
criterion.  These  are:  (1)  an  Advanced  Biological  treatment  plant  system; 

(2)  a Physical-Chemical  treatment  plant  system;  and  (3)  a Land  treatment 
sys  tern . 

None  of  the  three  are  new  or  unique  in  concept.  The  unit  processes 
of  each  system  can  be  found  in  various  parts  of  the  nation  and  the  world. 
What  is  comparatively  new  is:  (1)  the  combination  of  these  systems'  unit 
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processes  to  achieve  the  treatment  level  desired;  and  (2)  the  scale  to 
which  these  systems  would  be  applied. 

Most  of  the  sewage  treatment  plants  today  achieve  secondary  treatment 
of  wastewater  prior  to  its  discharge  into  nearby  water  courses . Conven- 
tional Biological  treatment  is  the  technology  most  widely  used.  It 
basically  involves  a two-step  process.  The  first  step,  or  primary  treat- 
ment phase,  consists  of  seme  form  of  mechanical  screening  and  holding 
basins  to  remove  the  trash  and  settleable  solids.  The  last  step,  or 
secondary  treatment,  utilizes  bacteria  to  consune  the  organic  portions 
of  the  wastes.  Prior  to  being  discharged,  the  treated  effluent  is 
usually  chlorinated  for  disinfection  purposes. 

The  Advanced  Biological  treatment  system  involves  the  addition  of 
various  biological  and  chemical  unit  processes  to  the  Conventional 
Biological  treatment  plant.  The  add-cn  unit  processes  are  designed  to 
achieve  removal  of  specific  constituents.  Ch  the  other  hand,  the 
Physical-Chemical  treatment  system  uses  the  principles  of  physics  and 
chemistry  to  accomplish  the  same  functions  that  the  bacteria  and  other 
components  perform  in  the  biological  design.  Both  of  these  "plant"  techno- 
logies considered  in  this  study  rely  on  incineration  as  an  integral 
part  of  the  process  and  internal  recycling.  The  Land  treatment  system 
also  adds  various  Biological  and  Physical -Chemical  unit  processes  to  the 
Conventional  Biological  treatment  process.  The  wastewater,  having  received 
the  equivalent  of  conventional  secondary  treatment  in  aeration  and  storage 
lagoons,  is  sprayed  on  the  soil  by  irrigation  equipment  for  the  final 
stage  of  purification.  What  is  unique  is  that  the  biosystem  of  both  the 
soil  and  cover  crop  provide  the  equivalent  of  the  add-on  unit  process. 
Involved  are  the  complex  physical  and  chemical  reactions  in  the  soil, 
the  biological  processes  of  the  soil's  bacteria  and  fungi,  and  the 
natural  crop  uptake  - all  of  which  form  the  basis  for  designing  the 
farmer's  present  fertility  program  and  cropping  practices. 

In  developing  the  design  of  the  plant  systems,  certain  basic 
assumptions  were  made.  The  most  important  related  to  the  (1)  sequential 
arrangements  of  the  unit  processes;  and  (2)  design  criteria  for  rating 
treatment  performance  under  peak  flow  conditions.  Similar  design 
constraints  were  adopted  in  the  Land  treatment  system  for  relating  the 
application  rates  of  the  pre-treated  irrigation  water  to  the  performance 
of  the  vegetative  cover,  soil  column,  and  soil  organisms.  The  various 
unit  processes  and  sequential  arrangements  included  in  each  of  the 
three  advanced  treatment  systems  are  graphically  illustrated  in  Figures 
III-l  through  III-3.  Detailed  discussions  of  each  technology  can'be 
found  in  Appendix  B. 
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CARBON  RECOVER' 
INCINERATION 


PHYSICAL  - CHEMICAL  TREATMENT  COMPONENTS 


LAND  TREATMENT  COMPONENTS 


UNDE RORJI IN  COLLECTION  STSTEN 


Performance  Comparison 

The  performance  levels  for  all  three  advanced  technologies  are  com- 
parable and,  for  all  intents  and  purposes,  achieve  the  same  treatment 
goal.  Utilization  of  different  unit  processes  make  it  virtually  impossi- 
ble to  achieve  identical  levels  of  constituent  removal. 

The  critical  constituents  and  level  of  concentration  expected  to 
be  achieved  by  the  three  technologies  are  shown  in  Table  III  1.  Ihe 
performance  data  used  to  establish  the  outputs  were  based  primarily  on 
pilot  plant  operation,  engineering  investigations  and  laboratory  studies. 
Other  information  was  obtained  from  small  scale  operations  of  specific 
unit  processes.  The  reader  should  be  cautioned  that  zero  (0)  cannot  be 
truly  expected,  but  instead  should  be  interpreted  as  meaning  not  detectable 
with  present  testing  or  monitoring  techniques. 


Projected  Needs 

The  first  phase  of  the  study  effort  involved  the  preparation  of  an 
adequate  data  base.  The  approach,  assumptions  and  findings  of  this 
study  phase  are  summarized  in  Appendix  A.  The  information  collected 
included:  (1)  an  inventory  of  existing  treatment  systems  and  their 

operating  characteristics;  (2)  projections  of  future  wasteloads  by 
location  and  type;  and  (3)  other  pertinent  resource  data.  As  such,  the 
information  provided  the  basis  for  the  planning  and  design  efforts  that 
followed. 

The  geographical  location  of  the  population  and  industrial  projec- 
tions were  kept  consistent  with  the  availability  of  land  and  local 
land-use  plans.  Moreover,  the  population  projections  were  broken  down 
to  the  twmship  level  in  order  to  facilitate  the  determination  of 
municipal  wasteloads. 

Control  of  all  pollutant  sources  involved  the  necessity  to  capture 
a significant  portion  of  the  storm  water  runoff  from  the  urban,  subur 
ban  and  rural  areas.  As  discussed  in  Section  II  of  Appendix  G,  this 
involved  the  collection  and  treatment  of  not  only  the  municipal  and 
industrial  waste loads  but  also  the  first  2.5  to  2.85  inches  of  runoff. 
Without  treatment,  this  volume  of  storm  water  runoff  contained  sufficient 
contaminants  to  downgrade  the  stream  quality  to  a level  below  the  desired 
NDCP  goals.  The  potential  for  a degrading  effect  from  the  remaining 
uncontrolled  runoff  was  considered  to  be  minimal. 

Based  on  the  foregoing  it  was  estimated  that  the  area  would  have  to 
treat  some  3,650  and  4,080  million  gallons  per  day  (MGD)  by  the  year  1990 
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Table  III-l 

Alternative  Process  System  Performance  Data 


Effluent  Quality  1/ 

Constituents 

Advanced 

Biological 

Physical- 

Chemical 

Land 

Treatment 

Chemical  Oxygen  Demand 
(mg/1)  2/ 

10 

10 

6 

Biochemical  Oxygen  Demand 
(5 -day)  (mg/1) 

3 

3 

2 

Suspended  Solids  (mg/1) 

1 

1 

A/  0 

Dissolved  Solids  (mg/1) 

500 

535 

500 

Soluble  Phosphorus  (mg/1) 

0.1  - 0.2 

0.1  - 0.2 

0.01 

Ammonium  (NH|)  (mg/1) 

0.3 

0.5 

A/  0 

Nitrate  (NO-ON  § Nitrite 
(NO^N  (mg/1) 

2-5 

2 

2 

Organic  N (mg/1) 

Ay  0 

A/  0 

A/  0 

Heat , Temp . (Op) 

53-78 

53-78 

53-78 

Oils,  Greases  (mg/1) 

1 

1 

A/  o 

Phenols  (mg/1) 

0.01 

0.01 

Ay  0 

Pathogens,  Viruses 

Present  4/ 

Present  4/ 

Absent  1/ 

u 

Trace  Metals  (mg/1)  3/ 

0.1 

0.1 

/v  0 

Boron  (mg/1) 

1.0 

1.0 

0.7 

Arsenic  (mg/1) 

0.03 

0.03 

A/  0 

Cyanide  (mg/1) 

A/  o 

A/  0 

Ay  0 

1 / Absent  or^O,  means  not  detectable  by  standard  testing  methods  and 
current  technology. 

2/  Milligrams  per  liter  (mg/1). 

3/  Trace  Metals:  aluminum,  cadmium,  chromium,  copper,  lead,  nickel,  zinc, 

iron,  manganese,  mercury. 

4/  Present  with  current  disinfection  practice. 


and  2020,  respectively.  TTiis  figure  excluded  system  losses  due  to  leakage, 
and  represented  projected  treatment  requirements.  The  wasteload,  however, 
was  based  on  projections  of  water  usage  by  all  sources.  The  domestic  and 
coitmercial  wasteloads  were  projected  to  reach  the  equivalent  of  some  870 
NED  (1990)  and  1,300  MGD  (2020).  At  the  same  time,  the  industrial  flows 
would  amount  to  only  1,240  NED  (1990)  and  1,205  NED  (2020).  The  industrial 
flows  reflected  the  current  trend  of  reducing  water  intake  by  internal 
recycling  and  discharging  the  "b low-down"  into  the  municipal  system. 

System  design  and  costs  are  based  on  the  assumption  that  sufficient  pre- 
treatment  of  the  industrial  wasteloads  is  provided  on-site  to  meet  inflow 
controls  for  the  collection  and  conveyance  systems.  Runoff  from  the  urban- 
suburban  areas  which  would  be  captured  and  conveyed  to  the  treatment  plants 
was  estimated  at  890  NED  (1990)  and  1,125  NED  (2020).  An  additional  650 
NED  (1990)  and  450  NED  (2020)  of  storm  water  runoff  would  be  captured  and 
treated  in  the  rural  area. 
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SECTION  IV 


DEVELOPMENT  AND  SELECTION  OF 
ALTERNATIVES 
Planning  Framework 

The  feasibility  study  had  underscored  the  need  to  evaluate  each 
alternative  in  relation  to  its  total  inplications . This  reflected  a 
concern  for  the  consumptive  demands  being  placed  on  our  nation's  natural 
resources,  energy,  and  tax  dollars  - demands  that  have  to  be  balanced 
against  adopted  environmental  and  social  goals.  Therefore,  it  was 
important  to  identify  the  variations  in  inpacts  on  the  study  area  and 
outlying  area  as  well  as  the  rest  of  the  two  states,  the  region  and  the 
nation.  In  this  way,  logical  decisions  as  to  which  system  is  best  suited 
to  the  area  and  most  acceptable  to  the  people  can  be  made  by  those 
governmental  units  with  that  responsibility. 

As  with  any  other  program  involving  water  and  related  land  resource 
developments,  this  study  was  also  directed  towards  the  attainment  of  the 
multiple  objectives  cited  by  Congress.  These  objectives,  or  over- all 
national  planning  goals,  included  the  enhancement  of  the  environment, 
social  well-being,  and  the  development  of  the  regional  and  national 
economies.  To  translate  these  goals  into  usable  planning  guidelines, 
the  regional  studies  for  both  the  Upper  Mississippi  River  and  Great 
Lakes  Basins  were  used.  Both  studies  established  a framework  for 
development  based  on  identified  needs.  These  need  inventories  reflected 
trade-offs  that  in  net  effect  would:  (1)  give  a State-wide  balance  of 

water  and  related  land  resource  development;  (2)  retain  and  enphasize 
the  area's  physical,  cultural  and  aesthetic  characteristics;  and  (3) 
provide  the  opportunity  to  apply  multiple-use  concepts  and  thereby 
utilize  the  resource  bases  in  an  efficient  and  balanced  manner. 

To  obtain  as  conprehensive  an  evaluation  as  time  permitted,  assis- 
tance was  sought  from  many  sources.  Various  segments  of  the  public  and 
governmental  agencies  provided  input  to  the  study,  both  from  a design 
and  reuse  standpoint.  In  addition,  the  services  of  experts  in  the  fields 
of  institutional  and  socio- environmental  considerations  were  obtained  on 
a consultant  basis. 


Planning  Objectives 

There  were  two  basic  objectives  involved  in  the  planning  and  subse- 
quent design  and  inpact  evaluations.  The  first  concerned  identifying  the 
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implications  associated  with  the  functional  components  that  make-up  an 
areawide  wastewater  management  system.  As  such,  it  was  technical  in 
nature  and  differentiated  between  technologies,  resource  consunptions 
and  degree  of  regionalization.  The  second  objective  concerned  the 
potential  for  water  reuse  and  conservation  of  resources  through 
recycling  of  the  wastewater  and  its  residual  by-products.  This  phase 
of  evaluation  differentiated  between  the  potential  for  gain  through  the 
use  of  multiple-purpose  programs  as  add-ons  to  system  design. 


TECHNICAL  OBJECTIVE 

There  are  four  basic,  functional  components  of  a wastewater  manage- 
ment system.  These  are:  (1)  the  collection  and  storage  system  for 

both  storm  water  and  the  municipal  and  industrial  wastewater,  (2)  the 
conveyance  system  of  the  wasteload  from  main  access  (junction)  points 
to  the  treatment  site,  (3)  the  treatment  facilities  and  (4)  the 
disposal  of  the  residual  by-product  from  the  treatment  process  - called 
sludge.  A fifth  component,  or  a redistribution  system,  would  be  required 
if  the  treated  water  is  to  be  reused. 

The  design,  cost  and  resource  consumption  associated  with  all  five 
conponents  are  effected  to  some  degree  by  regionalization.  Regionali- 
zation represents  an  effort  to  consolidate  local  facilities  into  more 
of  an  areawide  system,  thereby  achieving  capital  and  operational 
savings  through  economies  of  scale.  The  design,  cost  and  resource  con- 
sumption associated  with  the  treatment  facilities  and  sludge  management 
component  also  will  vary  significantly  with  the  treatment  technology 
employed.  At  the  same  time  there  are  socio- environmental  and  institu- 
tional considerations  inherent  in  all  five  system  components.  Yet,  even 
the  major  differences  in  inpacts  for  these  two  considerations  are  due 
to  regionalization  and  the  treatment  technology  being  utilized. 


REUSE  AND  CONSERVATION  OBJECTIVE 

WATER  REUSE 

The  necessity  to  capture  and  treat  storm  water  runoff  in  itself 
imposed  two  new  conditions.  First,  it  provided  a new  source  with  which 
to  meet  the  projected  water  requirements  of  the  study  area.  Secondly, 
it  effected  a change  in  the  existing  stream  flow  characteristics  and 
also  provided  the  potential  for  land-use  changes  in  the  flood  plain. 
Based  on  the  foregoing  factors,  it  became  apparent  that  the  wastewater 
management  system  could  serve  as  a primary  vehicle  to  meet  the  area's 
water  and  related  land  requirements.  In  lieu  of  a detailed  water  use 
assessment,  the  inventory  of  needs  from  the  comprehensive  studies  for 
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the  Upper  Mississippi  River  and  Great  Lakes  Regions  were  used.  Among 
the  water-based  needs  cited,  flood  control,  general  recreation,  fish 
and  wildlife  conservation,  comnercial  navigation,  and  water  supply  were 
pre-eminent.  These  needs  served  as  the  basic  framework  in  evaluating 
the  potential  for  the  reuse  and  redistribution  of  the  treated  water. 

The  potential  for  meeting  the  projected  water  supply  requirement 
was  primarily  a problem  associated  with  the  Illinois  portion  of  the  study 
area.  The  Indiana  portion  has  no  constraints  imposed  on  its  use  of  Lake 
Michigan  waters.  As  a result  attention  was  focused  on  the  costs  and 
energy  demands  required  to  meet  the  Illinois  usage.  Also  involved  were 
the  institutional  constraints  of  the  Supreme  Court  decision  and  the  possible 
necessity  to  either  change  the  present  withdrawal  allocations  or  reuse  the 
treated  water. 
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RESIDUAL  WASTES 

The  constituents  removed  by  the  treatment  processes  as  sludge  are 
actually  the  consumptive  wastes  from  the  municipal  and  industrial  usage 
of  our  natural  resources  and  agricultural  products.  These  wastes  are 
comparatively  high  in  organic  and  nutrient  value,  but  also  contain  such 
elements  as  heavy  metals  and  other  industrial  by-products.  None  of  the 
industrial  wastes,  though,  are  present  in  sufficient  concentrations  to 
prevent  their  use  as  a fertilizer.  In  fact,  these  sludges  have  been 
dried  and  marketed  as  a fertilizer  or  an  additive  to  comnercial  ferti- 
lizer. In  the  latter  case,  the  sludge  is  used  to  provide  a slow  release 
of  the  nitrogen  contained  in  the  organic  solids.  Accordingly,  there  is 
a real  potential  for  the  effective  reuse  of  the  generated  wastes. 

The  method  of  recapture  and  potential  for  recycling  the  nutrients 
varies  with  each  of  the  three  treatment  technologies.  Therefore,  the 
costs,  socio-environmental , institutional  and  resource  indications  were 
assessed  for  the  recycling  options  available  with  each  technology.  In 
both  plant  processes,  the  nutrients  along  with  other  elements  are  at 
least  partially  extracted  from  the  wastewater  and  recovered  in  the  sludge. 
The  sludge  from  the  Physical -Chemical  process  is  rich  in  lime,  but  the 
nitrogen  and  organic  matter  have  been  lost  by  incineration.  Consequently, 
it  can  only  be  used  as  a soil  conditioner.  On  the  other  hand,  the  sludge 
from  the  Advanced  Biological  plant  can  be  used  as  a fertilizer  and  humus 
builder  since  it  contains  much  of  the  organic  matter  and  nutrients  removed 
from  the  wastewater. 

The  Land  system  achieves  a recycling  of  the  waterborne  nutrients  in 
a dual  way.  Part  of  the  organic  matter  and  nutrients  are  allowed  to  settle 
out  in  large  storage  lagoons  like  the  Conventional  Biological  systems  now 
being  used.  The  sludge  is  similar  in  value  to  those  of  the  other  biological 
treatment  processes  and  can  be  used  as  a fertilizer  and  humus  builder. 
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However,  the  remaining  treated  wastes  are  now  in  the  form  of  waterborne 
plant  nutrients  and  other  organic  and  mineral  elements.  These  nutrients 
are  applied  by  field  irrigation  equipment  as  fertilizer  for  the  agri- 
cultural cover  crop. 


MULTIPIE-USE  OPPORTUNITIES 

Another  possibility  for  resource  conservation  is  the  multiple-use 
potential  inherent  in  the  physical  layout  or  design  of  a system  component. 
These  add-ons  represent  an  opportunity  to  meet  other  area  or  regional 
needs  with  significant  savings  in  costs  and  resources.  In  some  cases, 
the  system  provides  the  resource  base  (clean  water)  with  which  the  dual 
benefit  (as  irrproved  fisheries)  can  be  readily  attained.  In  other  cases, 
the  potential  for  achieving  the  dual  benefit  (as  clean  water  and  electric 
power  generation)  is  enhanced,  but  additional  resource  commitments  (as 
money  to  build  power  plants)  are  required.  In  both  cases,  additional 
investments  (although  at  a lower  level)  are  needed  but  the  opportunity 
for  realization  is  greatly  improved.  Most  of  the  potential  for  the 
add-on  gains  are  dependent  upon  the  technology  involved,  but  a few  are 
affected  by  other  system  components . 


Selection  of  Alternatives 

BASIS  FOR  DEVELOPMENT 


The  plan- formulation  process  used  to  generate,  screen  and  retain 
those  alternatives  considered  during  the  study  effort  is  detailed  in 
Appendix  C.  Basically,  the  planning  process  was  divided  into  three 
stages.  The  first  stage  was  used  to  help  establish  pertinent  planning 
and  design  parameters  in  regard  to  an  alternative's  functional  components. 
The'  functional  components  of  each  alternative  were  designed  to  treat  the 
2020  wasteloads.  This  provided  an  insight  into  the  management  and  opera- 
tional problems  that  the  area  would  eventually  face.  As  such,  it  also 
provided  a planning  framework  within  which  to  shape  the  1990  systems.  In 
addition,  the  design  of  the  alternatives  were  modified  to  differentiate: 
(1)  the  economic  effects  of  regionalization  on  the  five  functional  com- 
ponents; (2)  the  extent  to  which  the  storm  water  could  be  used  to  meet 
the  area's  water  demands;  (3)  the  recycling  potential  and  economic 
inplication  of  various  sludge  utilization  programs;  (4)  the  economic 
relationship,  based  on  both  capital  and  annual  costs,  associated  with 
each  technology;  (5)  the  conparative  advantage  of  combining  or  separating 
the  collection  of  storm  water  runoff  and  municipal  and  industrial  wastes; 
(6)  economic  worth  of  siting  the  treatment  facilities  close  to  the  water 
demand  centers;  and  (7)  the  comparative  merits  of  intermixing  different 
technologies  or  using  the  technologies  to  accomplish  other  add-on  gains. 
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The  second  stage  involved  a redirection  of  the  design  effort  and 
basis  of  assessment.  Basic  planning  guidelines  had  been  established 
from  the  first  stage  of  stud)’.  Now  attention  was  focused  on  the  evalua- 
tion of  the  socio-environmental,  institutional  and  resource  implications 
involved  in  those  alternatives  retained  for  further  study.  As  the  first 
step,  all  of  the  alternatives  were  redesigned  to  treat  the  1990  waste- 
loads. Where  economies  of  scale  and  construction  dictated,  the  2020 
requirements  were  retained  as  part  of  the  system  design.  Due  to  the 
volume  of  water  involved  for  redistribution,  attention  was  focused  on 
economies  of  transportation  and  the  use  of  Lake  Michigan  as  a supply 
and  return  source.  Adjustments  were  made  in  system  design  to  reflect 
cost  savings  identified  in  the  first  study'  stage.  .Separate  collection 
and  storage  of  storm  water  runoff  was  found  to  be  the  most  economical 
for  suburban  areas.  Furthermore,  the  storage  capacity  of  the  suburban 
storm  water  systems  were  increased  to  reduce  the  peak  treatment  rates 
and  costs  of  the  plant  technologies.  At  the  same  time  the  rural  storm 
water  system  was  developed  on  a modular  basis  and  soil  conservation 
practices  incorporated  into  the  design.  Based  on  the  foregoing,  tire 
degree  of  regionalization  was  again  reexamined  to  further  define  the 
optimum  point  for  consolidation.  Once  the  redesign  had  been  completed 
a preliminary  evaluation  was  made  of  the  inpacts  associated  with  each 
alternative.  This  information  then  was  furnished  to  the  public  with 
an  intent  to  determine  their  viewpoints  and  preferences. 

The  third  stage  involved  a refinement  of  the  design  for  the 
individual  functional  components  and  a more  in-depth  assessment  of  the 
alternatives  retained  for  final  study.  A major  effort  was  devoted  to 
the  redesign  of  the  Land  treatment  system.  The  physical  layout  of 
the  treatment  facilities  had  been  designed  to  achieve  maximum  efficiencies 
in  operational  and  economic  considerations.  This  resulted  in  large 
geographical  areas  being  committed  without  proper  regard  to  the  growth 
patterns,  environment  and  life  style  of  the  agricultural  community. 
Consequently,  a total  redesign  was  completed  - one  that  significantly 
changed  the  siting  as  well  as  the  operational  and  managerial  considera- 
tions. Another  modification  to  design  criteria  involved  the  water 
(reuse)  distribution  program  and  its  impact  on  Lake  Michigan.  The 
USEPA  had  expressed  concern  about  the  potential  discharge  of  dissolved 
solids  and  the  need  to  maintain  the  non-degradation  provisions  of  the 
Lake.  Accordingly,  adjustments  were  made  to  conform  to  the  current 
"return"  regimen  now  in  effect.  This  meant  constraints  for  the  Illinois 
portion  of  the  study  area  as  opposed  to  the  Indiana  area.  These  constraints 
primarily  involved  the  necessity  to  continue  diverting  all  treated  water 
down  the  Illinois  River.  It  also  meant  balancing  this  diversion  and 
future  water  requirements  within  the  3,200  cfs  limitation  on  Lake  with- 
drawals imposed  by  the  U.S.  Supreme  Court. 

Subsequent  to  the  final  design,  each  alternative  then  was  criti- 
cally assessed.  This  involved  the  quantification  or  qual ificat ion  of: 
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(1)  changes  in  water  quality;  (2)  changes  in  land  use,  both  inside  and 
outside  the  study  area  caused  by  the  technology  and  system  design; 

(3)  consumption  of  resources;  (4)  displacement  of  people;  (5)  employ- 
ment potential;  (6)  potential  for  meeting  future  water  demands;  (7) 
potential  for  multi-purpose  add-cns,  both  water  and  land  related;  and 
(8)  system  associated  costs.  These  assessments  in  turn,  served  as  the 
basis  for  evaluating  the  socio- environmental  and  institutional  impli- 
cations inherent  in  each  alternative. 


FIRST  STAGE  ALTERNATIVES 

The  main  intent  in  formulating  the  initial  set  of  alternatives  was 
to  establish  meaningful  criteria  for  differentiating  between  any  waste- 
water  management  system.  The  planning  concepts  along  with  the  design 
criteria  were  the  main  considerations.  The  technical,  reuse,  and  con- 
servation issues  and  potentials  were  the  bases  with  which  the  analyses 
were  made. 

The  first  point  of  interest  was  to  determine  the  implications  that 
ultimately  would  be  involved  in  achieving  the  higher  water  quality  goal 
rather  than  current  standards.  Accordingly,  two  alternatives  were 
designed  to  meet  current  treatment  standards  and  guidelines.  Che  included 
64  Conventional  Biological  treatment  plants  and  reflected  current  plans 
for  consolidation,  but  extended  to  meet  2020  treatment  needs.  The  second 
plan  was  a more  regionalized  version  of  the  first  in  order  to  determine  if 
further  economies  in  system  design  were  possible. 

Some  17  additional  alternatives  were  designed  to  meet  the  NDCP 
treatment  goals.  With  the  volume  of  wastewater  increased  by  the  addition 
of  storm  water  runoff,  there  were  obvious  potentials  for  savings  in 
treatment  costs  from  economies  of  scale.  Therefore,  alternatives  were 
formulated  to  determine  the  economic  impli cat  ions  of  regionalization. 

This  involved  varying  the  range  of  treatment  sites  being  considered 
from  8 to  64  for  the  treatment  plant  technologies  and  from  1 to  3 basic 
land  sites.  In  this  planning  effort  the  location  of  an  abandoned  treat- 
ment facility  became  an  access  point  to  the  conveyance  system  servicing 
the  regional  plant  for  that  area.  At  the  same  time,  the  treatment  plant 
alternatives  were  evaluated  to  determine  the  implications  of  using 
either  the  Advanced  Biological  or  Physical  Chemical  processes.  Another 
variation  concerned  the  intermix  of  technologies  including  the  Land 
treatment  system.  Generally,  the  foregoing  evaluations  were  concerned 
with  the  differentials  in  costs,  collection  and  conveyance,  and  the 
sludge  management  aspects  associated  with  the  regionalization  and  the 
individual  treatment  processes. 

The  management  options  considered  for  the  sludge  generated  by  the 
three  technologies  basically  involved  land  reclamation,  agricultural 
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utilization  and  incineration.  The  first  two  options  utilized  sites 
outside  the  study  area,  while  the  third  option  involved  disposal  of 
the  ash  residue  in  local  land  fill  sites.  Also  investigated  were 
three  different  methods  of  transporting  the  sludge  to  various  geo- 
graphical site  locations.  The  modes  considered  included  pipeline, 
barge  and  railroad  systems. 

Since  control  of  the  area's  water  regimen  is  inherent  in  the  NDCP 
design,  the  dual  issues  of  redistribution  and  capability  for  meeting 
future  water  demands  also  were  evaluated.  There  were  two  basic  cate- 
gories of  water  demand  besides  the  flood  control  achieved  by  the  storm 
water  management  system.  The  first  involved  meeting  the  area's  water 
supply  demands,  particularly  in  the  western  portion  of  the  Illinois 
counties  within  the  study  area.  There  the  ground  water,  as  the  only 
source  of  available  supply,  is  being  locally  overpunped  and  depleted. 

The  second  category'  of  demand  involved  providing  increased  stream  flows 
to  support  enhanced  recreational  and  fishery  opportunities  and  projected 
comnercial  waterborne  traffic.  To  meet  these  demands,  two  options  for 
redistribution  were  assessed.  Both  involved  the  use  of  Lake  Michigan 
water  to  supplement  the  ground  water  and  reuse  of  the  treated  wastewater. 
1W>  methods  of  redistribution  were  evaluated:  (1)  by  pipeline  exclu- 

sively; and  (2)  the  use  of  local  streams  for  conveyance  with  withdrawals 
by  pipeline  to  the  demand  point. 

Several  variations  in  planning  concepts  also  were  reviewed.  Most 
involved  resource  conservation  and  synergistic  approaches.  One  involved 
the  use  of  Land  treatment  both  inside  and  outside  the  study  area.  Of 
interest  was  the  multiple-use  potential  of  the  proposed  open-space  lands 
within  the  study  area.  Since  the  open-space  lands  were  designed  to 
control  growth  patterns,  continuous  blocks  of  lands  could  be  located 
and  used  for  treatment  during  the  night  and  recreational  pursuits  during 
the  day.  This  concept  was  similar  to  the  one  used  in  the  Golden  Gate 
Park  in  San  Francisco,  California.  However,  only  storm  water  runoff  from 
the  suburban  and  rural  areas  would  be  treated. 

The  foregoing  represents  most  of  the  issues  evaluated  during  this 
initial  stage.  A more  detailed  discussion  of  the  alternatives  and  concepts 
considered  during  this  and  the  following  stages  is  presented  in  Appendix  C. 


SECOND  STAGE  ALTERNATIVES 


Once  the  initial  set  of  19  alternatives  had  been  reviewed  and  selec- 
tively screened,  an  intermediate  set  of  11  alternatives  were  selected  for 
further  study.  The  design  of  the  11  alternatives  was  based  on  treating 
1990  wasteloads  and  the  planning  and  engineering  criteria  established 
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from  the  first  stage  assessment.  Again,  two  of  the  alternatives  were 
designed  to  meet  current  treatment  standards  and  guidelines.  These 
were  retained  for  comparative  purposes.  The  other  (NDCP)  alternatives 
were  structured  to  evaluate  the  impacts  caused  by  regionalization,  the 
water  balance  and  use  of  Lake  Michigan,  the  different  treatment  tech- 
nologies, and  the  potential  for  multiple  use. 

During  this  stage  the  design  of  each  system's  functional  components 
was  refined.  However,  the  main  objective  was  to  evaluate  the  resource 
commitments  and  effects  associated  with  the  alternatives.  This  assess- 
ment then  became  the  basis  for  both  an  institutional  and  socio- environ- 
mental evaluation. 

The  resources  necessary  to  support  the  operation  of  the  alternatives 
included: 

• The  electrical  energy  required  for  the  collection  and  conveyance 
of  the  wastewater  to  the  treatment  facility  (plant  or  land  site) ; the 
redistribution  of  treated  water;  and  the  transportation  of  sludge. 

• The  fuel  required  for  incineration  as  part  of  the  plant 
treatment  process. 

# The  chemicals  used  in  the  operation  of  the  treatment  facility. 

• The  land  required  for  the  various  functional  components  both 
inside  and  outside  the  study  area.  Lands  required  in  the  study  area 
included  the  acreage  necessary  for  the  storm  water  management  system  and 
the  treatment  plants.  Lands  also  would  be  needed  outside  the  study  area. 
As  a minimum,  this  would  involve  acreage  required  for  the  recycling  of 
the  treatment  recovered  sludge.  The  total  acreage  in  the  outlying  area 
would  be  markedly  increased  if  the  Land  treatment  method  was  used. 

Other  inpacts  were  identified  on  the  basis  of  differentiating  between 
water  quality  standards  and  alternatives.  These  involved: 

# The  relocation  of  people,  both  inside  and  outside  the  study  area. 

# Comparative  inpacts  on  the  area's  watercourses  from  a flood 
control  and  quality  standpoint. 

• Comparative  impact  relative  to  air  emissions. 

# Capital  costs  and  annual  costs  including  operation,  maintenance 
and  replacements. 
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ALTERNATIVES  RETAINED  FOR  FINAL  STUDY 


r 


i 


Determining  which  alternatives  should  be  retained  for  final  study 
proved  to  be  extremely  difficult.  Preliminary  assessment  of  the  resource 
consunption , costs,  socio- environmental  and  institutional  implications 
indicated  a wide  and  diversified  range  of  impacts.  Furthermore,  the 
cone  ->t  of  using  agricultural  lands  to  treat  the  study  area's  wastewater 
had  generated  a strong  political  and  social  opposition  in  the  outlying 
area.  Involved  was  a reluctance  of  the  agricultural  community  to  commit 
local  resources  to  treat  metropolitan  wastes  and  their  concerns  as  to  the 
long-term  effects  on  local  land- use  and  socio-economic  patterns.  Accord- 
ingly, the  legislative  drafts  for  what  eventually  was  enacted  as  PL  92-500 
were  reviewed.  In  order  to  be  responsive  to  these  intents,  the  following 
decisions  were  made: 

# Che  of  the  two  existing  standard  alternatives  would  be  retained. 

The  detailed  assessment  could  provide  information  relative  to  on-going 
and  near- future  program  ccmmittments  at  the  local  level.  At  the  same 
time  it  would  facilitate  a comparison  between  water  quality  goals  and 
identify  the  implication  of  going  to  such  high  effluent  standards  as  were 
adopted  for  this  study. 

# Consideration  should  be  given  to  retention  of  at  least  one 
alternative  involving  each  of  the  three  NDCP  technologies.  This  would  be 
responsive  to  the  requirement,  that  after  30  June  1974  local  interests 
must  demonstrate  that  alternative  waste  management  techniques  have  been 
studied  and  evaluated  before  Federal  grant  assistance  can  be  made 
(Section  201(g)(2)(A)). 

# The  alternatives  should  reflect  a variable  degree  of  regionali- 
zation. This  would  be  responsive  to  the  requirement  that  to  the  extent 
practicable,  waste  treatment  management  shall  be  on  an  areawide  basis 
(Section  201(c)). 

# Consideration  should  be  given  to  retention  of  at  least  one 
alternative  involving  a combination  of  treatment  technologies.  This  would 
tend  to  underscore  the  inherent  advantages  and/or  disadvantages  of 
different  system  balances,  particularly  if  designed  from  a geographical 
and  wasteload  standpoint. 

# As  much  flexibility  in  system  design  should  be  maintained  by 
using  options  as  add-on  considerations.  This  applied  to  both  sludge 
management  and  withdrawals  from  Lake  Michigan. 

# Maximum  effort  be  made  to  identify  the  potential  for  multiple- 
purpose  planning  ranging  from  revenue  producing  facilities  (Section  201(d)) 
and  integration  of  facilities  with  other  pollution  problems  (Section  201(e)) 
to  combining  treatment  management  with  open-space  and  recreational  con- 
siderations (Section  201(f)). 
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The  result  of  the  foregoing  was  that  it  not  only  outlined  the 
procedure  to  be  used  in  the  screening  process,  but  also  stressed  the 
inport ance  of  structuring  the  system  conponents  in  such  a way  as  to 
provide  the  most  effective  evaluation  of  system  performance. 

Thus,  to  provide  a useful  framework  for  decision,  five  alternatives 
were  retained  for  final  study.  Hie  first  was  one  designed  to  meet  current 
standards,  using  the  Conventional  Biological  treatment  process.  The 
remaining  four  were  designed  to  meet  the  NDCP  water  quality  goal.  Two 
were  pure  treatment  plant  alternatives,  one  using  the  Advanced  Biological 
process  and  the  other,  the  Physical-Chemical  technology.  Similarly,  the 
fourth  alternative  involved  an  all  Land  treatment  system  but  dispersed 
over  five  different  geographical  areas.  Hie  fifth  alternative  involved 
an  intermix  of  two  technologies  by  combining  Advanced  Biological  plants 
and  Land  treatment  sites.  This  represents  the  best  intermix  since  the 
Physical -Chemical  process  could  be  interchanged  with  the  other  plant 
technology. 
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SECTION  V 

FINAL  ALTERNATIVE  PLANS 
Description  of  Alternatives 

The  following  is  a brief  description  of  the  five  alternatives 
retained  for  final  study.  A more  detailed  presentation  can  be  found 
in  Appendix  D. 

REFERENCE  PLAN 

Alternative  I reflects  the  study  area's  present  planning  goals  for 
a regionalized  wastewater  management  system.  This  plan  employs  64  treat- 
ment plants,  of  which  54  are  existing  plants  which  would  be  up-graded 
and  10  would  be  new  facilities.  This  represents  an  extensive  reduction 
from  the  sane  132  plants  (one  MGD  capacity  or  greater)  presently  in 
operation.  The  64  sites,  as  shown  in  Figure  V-l,  were  based  on  the 
number  and  locations  provided  for  in  existing  regional  plans  extended 
to  meet  2020  conditions.  As  such,  the  alternative  represents  a screening 
base  with  which  to  compare  the  four  other  alternatives  which  are  designed 
to  the  higher  NDCP  water  quality  goal  and  reuse  considerations. 

The  regional  treatment  plants  will  meet  the  current  effluent  (plant 
discharge)  standards  and  water  quality  guidelines  (for  receiving  streams) 
of  Illinois  and  Indiana.  Moreover,  the  level  of  treatment  will  vary, 
depending  upon  the  receiving  stream.  In  general,  those  plants  dis- 
charging into  streams  tributary  to  the  Illinois  River  are  designed  to  , 

provide  the  equivalent  of  secondary  treatment.  On  streams  tributary 

to  Lake  Michigan,  a higher  level  of  treatment  is  to  be  achieved.  j 

The  existing  or  proposed  collection  systems  in  all  areas  would  be 
utilized,  with  consolidation  achieved  by  connecting  conveyance  systems. 

No  treatment  of  storm  water  runoff  is  included,  other  than  in  areas 
serviced  by  present  or  proposed  combined  sewers.  Nor  does  Alternative  1 
(as  per  existing  plans)  provide  for  a redistribution  of  the  treated 
water.  This  would  adversely  affect  the  aquatic  ecosystem  of  sane  streams 
in  dry  periods,  since  many  are  presently  dependent  upon  existing  treatment 
plant  discharges  for  their  low  flows.  Without  the  potential  for  storm 
water  reuse,  problems  in  meeting  future  water  requirements  will  remain. 

Both  additional  resources  and  financial  commitments  will  be  required 
if  these  needs  are  to  be  met. 
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The  sludge  management  system  reflects  the  current  trend  of  disposal 
by  recycling  the  sludge  as  an  agricultural  fertilizer  and  humus  builder. 
Some  reclamation  of  surface  mined  land,  however,  is  included  where  current 
arrangements  exist.  To  insure  that  the  sludge  presents  no  health  or 
odor-related  problem,  the  process  design  requires  stabilization  by 
anaerobic  biological  digesters.  A comparable  constraint  in  one  form  or 
another  is  used  in  all  the  other  alternatives  too.  The  sludge  produced 
in  Illinois  is  utilized  in  Illinois  and  that  produced  in  Indiana,  on 
Indiana  sites . 

Most  of  the  industries  within  the  study  area  discharge  their  waste- 
water  back  into  the  watercourses  rather  than  the  municipal  sewers.  This 
practice  would  be  expected  to  continue  if  current  standards  were  to  be 
retained  as  the  governing  water  quality  goals.  Even  so,  industry  would 
have  to  upgrade  its  treatment  and  incorporate  these  facilities  into  their 
manufacturing  processes . This  would  include  expanding  the  current  trend  of 
recycling  the  wastewater,  which  not  only  reduces  the  water  volume  used, 
but  also,  the  cost  of  treatment.  Since  these  requirements  and  costs  are 
internal  to  the  industry,  and  hence  a cost  of  doing  business,  they  have 
been  classified  as  charges  external  to  the  alternative's  construction 
and  operation.  From  an  areawide  standpoint,  though,  these  costs  must 
be  recognized  as  a related  monetary  commitment. 


COMMON  FEATURES.  NO  CP  ALTERNATIVES 

STORM  WATER  RUNOFF 


Since  all  of  the  remaining  alternatives  are  designed  to  meet  the 
same  water  quality  goal  they  have  certain  common  features.  All  have 
the  same  storm  water  management  system.  Aside  from  the  combined 
sewered  areas,  the  first  2.5  to  2.85  inches  of  runoff  are  collected 
by  separate  pipeline  and  transported  to  localized  storage  sites  in 
the  urban  and  suburban  areas.  The  captured  runoff  is  then  conveyed 
by  gravity  or  force  mains  to  access  points  where  it  is  combined  with 
other  wastewaters.  The  access  points  either  adjoin  a treatment  plant 
or  interconnect  with  a larger  conveyance  system  leading  to  a more 
regionalized  treatment  facility.  A comparable  approach  is  utilized 
in  the  rural  area,  except:  (1)  grassed  waterways  are  used  for  the 

conveyance  system;  and  (2)  the  runoff  is  treated  by  the  Land  treatment 
process  with  irrigation  taking  place  on  adjacent  agricultural  lands. 
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COLLECTION  AND  CONVEYANCE  SYSTEMS 

Another  common  feature  concerns  the  areawide  collection  system. 

It  was  assumed  that  the  existing  collection  systems  for  the  municipal 
and  industrial  wastewater  flows  would  be  extended  to  the  64  plants 
reconmended  for  consolidation  by  the  regional  planners.  This  collec- 
tion system  then  served  as  a design  base,  common  to  all  the  other 
alternatives.  The  64  plants  became  terminal  points  for  the  collection 
systems,  except  in  the  rural  areas.  In  addition,  these  same  plants 
served  as  access  points  to  the  major  conveyance  systems  for  trans- 
porting the  combined  flows  to  the  regional  treatment  plants.  All  of 
the  conveyance  pipelines  and  tunnels  have  been  placed  under  public 
rights-of-way,  such  as  streets,  highways  and  public  waterway  ease- 
ments, in  order  to  eliminate  any  costs  for  easements  and  mining  rights. 


SLUDGE  MANAGEMENT 

TWo  sludge  options  were  retained  for  consideration  during  the  final 
stage  of  study.  These  involved  the  basic  recycling  concepts  of  agricul- 
tural usage  and  rehabilitation  of  surface  mines.  However,  two  factors, 
the  first  a planning  constraint  and  the  second  a design  criterion  are 
worth  noting.  First,  it  was  decided  that  sludge  should  be  utilized 
within  the  State  boundaries  where  it  was  generated;  primarily  in 
response  to  the  institutional  concern  over  interstate  transfers.  The 
philosophy  has  been  incorporated  into  the  sludge  management  schemes  for 
all  but  one  of  the  four  NDCP  alternatives.  The  basic  design  criterion 
involved  the  sludge  yield  per  million  gallons  of  wastewater  which  became 
a major  differential  between  each  of  the  three  technologies.  The  yield 
also  affected  the  resultant  land  requirements  which  were  controlled  by 
the  different  application  rates  permissable  under  the  two  sludge  options. 


WATER  REUSE 

Still  another  common  feature  concerned  the  reuse  of  the  treated 
water.  With  the  treated  storm  water  providing  a supplemental  source 
of  additional  supply,  two  reuse  options  were  considered  for  each 
alternative.  Constant  to  both  was  a redistribution  system  for  aug- 
menting the  low -flows  of  selected  streams.  The  difference  between 
the  two  options  involved  hew  the  potable  water  supply  requirements  in 
Illinois  would  be  met.  The  primary  intent  was  to  analyze  the  reuse 
inplications  relative  to  the  U.  S.  Supreme  Court  decision  limiting 
Illinois  withdrawals  from  Lake  Michigan.  In  one  option  the  withdrawal 
was  limited  to  the  restricted  3,200  cfs;  the  other  had  no  such  limita- 
tion. In  net  effect,  the  options  focused  on  the  problems  that  could 
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face  the  C-SELM  area  in  the  future.  This  included  the  necessity  to 
reuse  its  treated  wastewater  in  order  to  meet  projected  needs, 
particularly  the  potable  supply  deficiencies  in  the  western  portion 
of  the  Illinois  area.  It  also  involved  providing  in-stream  flows 
that  would  maintain  a higher  level  of  recreational  potential  than 
is  now  available. 


INDUSTRIAL  WASTEWATER 


The  last  common  feature  concerns  a major  decision  which  will  face 
both  industry’  and  the  operators  of  the  wastewater  management  system. 

To  achieve  the  equivalent  of  the  NDCP  water  quality  goals,  the  cost  of 
industrial  pre- treatment  will  be  increased  by  some  40  percent.  TTiere 
are  potential  savings  possible,  however,  if  industry  was  to  discharge 
its  recycled  wastewater  into  the  regional  system.  This  was  the 
assumption  used  for  the  design  of  the  NDCP  systems.  If  this  is  done, 
the  gross  cost  to  industry  and  the  regional  system  would  generally 
be  less  than  what  industry  would  incur  by  itself.  Under  this  situation, 
industry  would  still  be  required  to  pre-treat  its  wastewater,  but  would 
rely  on  the  regional  treatment  plant  to  provide  "final"  treatment.  The 
added  cost  incurred  by  the  regional  system  would  be  recovered  by  user  fees 
chargeable  to  industries.  The  magnitude  of  this  added  cost  would  vary, 
depending  upon  the  treatment  technology  used  by  the  regional  entity. 


PHYSICAL-CHEMICAL  TREATMENT  PLAN 

Alternative  II  utilizes  a Physical -Chemical  treatment  process 
to  achieve  the  NDCP  water  quality  goal.  There  are  33  plants  located 
throughout  the  study  area  as  shown  in  Figure  V-2.  The  number  of  plants 
reflects  an  intermediate  level  in  economies  of  scale  that  can  be  attained 
through  regionalization  of  a treatment  plant  technology. 

As  previously  noted,  incineration  is  an  integral  part  of  the  treat- 
ment process.  This  serves  a dual  purpose  - recycling  of  the  treatment 
chemicals  and  a partial  removal  of  the  ammonia  nitrogen.  As  a result, 
there  are  considerable  chemicals  and  particulates  discharged  into  the 
air.  These  discharges  meet  current  air  emission  standards  established 
by  the  U.S.  Environmental  Protection  Agency’  (USEPA)  except  for  nitrogen 
oxides,  a "burning  type"  irritant  once  inhaled.  Unfortunately  current 
technology  is  inadequate  to  maintain  the  level  of  nitrogen  oxides 
within  acceptable  limits.  Unless  this  problem  can  be  overcome,  some 
other  unit  process  to  remove  nitrogen,  such  as  a biological  process, 
will  have  to  be  used.  If  this  is  done,  the  sequential  order  and 
complementary  unit  processes  used  to  remove  the  other  constituents 
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would  have  to  be  changed.  The  result  would  be  that  the  overall  compo- 
sition of  treatment  would  change  to  one  closely  approximating  an 
Advanced  Biological  treatment  system. 

Unlike  the  other  NDCP  alternatives,  the  recycling  potential  of 
sludge  from  this  process  is  limited,  because  of  its  high  lime  content, 
to  an  agricultural  production  program  for  soil  conditioning  and  pH 
control. 


ADVANCED  BIOLOGICAL  TREATMENT  PLAN 

Alternative  III  utilizes  17  Advanced  Biological  treatment  plants 
to  achieve  the  NDCP  water  quality  goal.  The  location  of  these  plants 
are  shown  in  Figure  V-3.  For  this  treatment  technology  17  plants 
represents  the  maximum  level  of  regionalization  considered  advanta- 
geous from  a combined  economic,  management  and  socio- environmental 
standpoint. 

Unlike  the  Physical-Chemical  process,  the  Advanced  Biological 
system  can  make  full  and  effective  use  of  those  major  plants  which 
otherwise  would  be  abandoned  and  foregone  with  regionalization. 
Conversely,  a similarity  does  exists  in  that  incineration  is  also  part 
of  the  Advanced  Biological  process.  Nevertheless,  while  chemicals  and 
particulates  are  discharged  into  the  air,  the  air  emissions  do  comply 
with  current  USEPA  standards. 


LAND  TREATMENT  PLAN 

Alternative  IV  involves  the  use  of  five,  separate  land  areas  out- 
side the  study  area  to  achieve  the  NDCP  water  quality  goal.  This  plan 
represents  still  another  maximum  level  of  regionalization  which  could 
be  considered.  The  location  of  the  five  areas  are  shown  in  Figure  V-4. 
The  areas  shown  merely  indicate  the  geographic  limits  within  which  the 
actual  Land  treatment  sites  would  be  located.  The  design  calls  for  the 
incorporation  of  the  various  system  components  into  an  area  in  such  a 
way  as  to  attain  compatability  with  existing  land-use  and  to  minimize 
disruption  to  the  area's  socio-economic  structure.  To  insure  this  was 
possible,  studies  were  undertaken  at  three  different  geographic  loca- 
tions to  establish  a prototype  model  representative  of  the  Land  treatment 
sites  under  consideration.  The  results  of  this  analysis  indicated  that 
on  an  average  only  approximately  40  percent  of  the  land  within  a given 
area  could  be  effectively  utilized.  This  percentile  was  based  on  such 
considerations  as  existing  and  projected  population  distribution, 
environmentally  unique  areas  as  well  as  the  need  to  avoid  cultural 
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features  and  provide  room  for  orderly  coimunity  growth.  Consequently, 
this  40  percent  land-use  ratio  was  used  in  the  design  and  preparation 
of  cost  estimates  for  the  treatment  facilities.  Thus,  the  areas  shown 
on  both  Figures  V-4  and  V-5  as  Land  treatment  sites  encompass  areas 
some  1.5  times  that  actually  required  for  the  system.  Further,  of  the 
40  percent  of  the  shaded  area  utilized  for  the  system  only  about  18  per- 
cent would  involve  purchase  for  aeration  and  storage  lagoons;  the 
remaining  system  required  lands  (approximately  82  percent)  would  involve 
contractual  (lease)  arrangements  for  crop  irrigation.  This  topic  is 
discussed  further  in  Section  VII. 

In  the  design  of  this  system,  the  wastewater  from  the  study  area 
is  conveyed  to  the  land  sites  for  treatment  and  subsequently,  returned 
for  reuse.  Under  this  plan  all  of  the  treatment  plants  in  the  study  area 
would  be  abandoned,  at  which  time  most  of  the  lands  could  be  reclaimed 
to  meet  conmunity  needs . On  the  other  hand,  the  outlying  agricultural 
community  would  be  asked  to  cornnit  an  extensive  amount  of  their  lands 
for  system  needs . 

Because  this  plan  involves  the  interstate  transfer  of  wastewater 
for  treatment,  there  will  be  a need  for  increased  coordination  and 
institutional  arrangements  between  the  two  States  before  this  plan 
could  be  inplemented.  Both  States  and  the  agricultural  counties  must 
be  willing  to  participate  and  integrate  the  system  requirements  into 
their  land-use  plans.  The  contractual  arrangements  with  the  partici- 
pating farmers  would  include  payments  to  compensate  for  system- incurred 
expenses  and  potential  losses  in  long-term  capital  gains  due  to  changed 
land  (use)  values.  The  operating  entity  also  would  be  expected  to 
idemnify  the  participating  farmer  against  any  system  associated  crop  loss. 


ADVANCED  BIOLOGICAL-LAND  TREATMENT  COMBINATION  PLAN 

Alternative  V combines  the  5 major  Advanced  Biological  treatment 
plants  of  Alternative  III  with  a reduced  scale  of  the  5 Land  treatment 
sites  of  Alternative  IV.  The  graphical  layout  of  this  plan  is  shown 
on  Figure  V-5.  As  explained  in  the  discussion  of  Alternative  IV,  the 
area  shewn  as  Land  treatment  sites  encompasses  an  area  about  1.5  times 
that  required  for  the  system  and  merely  indicates  the  general  geographic 
limits  within  which  the  system  could  be  located. 

The  Advanced  Biological  plants  treat  approximately  two-thirds  or  more 
of  the  total  wastewater  volume.  As  previously  indicated,  the  Advanced 
Biological  treatment  plants  would  discharge  chemicals  and  particulates 
into  the  air  but  the  emissions  would  meet  current  USEPA  standards.  The 
remaining  one-third  or  less  of  the  wastewater  load  is  transported  to 
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the  five  land  areas  for  treatment.  Because  the  volume  to  be  treated  is 
significantly  less,  the  land  sites  are  greatly  reduced  in  size. 


r 

There  is  no  interstate  transfer  of  wastewater  for  treatment  and 
like  all  other  NDCP  alternatives  except  Alternative  IV,  the  sludge  is 
used  in  the  State  where  it  was  generated.  Again,  the  outlying  agri- 
cultural conmunity  would  have  to  be  willing  to  incorporate  the  Land 
treatment  system  into  their  land  use  plans.  In  this  alternative, 
however,  the  wastewater  to  be  treated  would  essentially  come  from 
the  suburban  portions  of  the  study  area.  Comparable  contractual 
arrangements,  as  outlined  for  Alternative  IV,  would  have  to  be  adopted 
for  the  Land  treatment  sites  used  in  this  plan. 
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SECTION  VI 

FRAMEWORK  FOR  EVALUATION 
System  Variations 

The  array  of  alternatives  retained  for  final  study  were  chosen  to 
provide  as  much  information  as  is  possible  from  a planning,  engineering 
and  impact  standpoint.  This  information  is  obtainable  from  an  over- all 
assessment  of  the  alternatives,  both  on  an  individual  and  comparative 
basis.  As  such,  the  evaluation  will  provide  a framework  for  consideration 
upon  which  to  base  local  and  State  efforts  for  meeting  the  new  national 
water  quality  goals. 

There  are  three  different  types  of  assessment  that  make-up  the  total 
evaluation.  The  first  involves  the  differences  in  planning  potential 
between  the  current  standards  and  the  NDCP  water  quality  goals.  Included 
in  this  assessment  are  identification  of  those  add-on  programs  which  can 
be  incorporated  with  the  wastewater  management  system  in  order  to  meet 
other  heeds.  Information  regarding  this  type  of  optional  consideration 
is  discussed  below  and  detailed  in  Section  VIII  of  Appendix  G. 

The  findings  of  the  other  assessments  are  summarized  in  the  subsequent 
sections  of  this  report.  Included  are  the  resources  required  to  operate 
the  various  alternative  systems.  These  are  presented  in  Section  VII.  The 
third  category  of  pertinent  data,  concerns  the  inpacts  that  may  occur, 
should  any  of  the  alternatives  be  inplemented.  These  inpacts  will  be 
reflected  in  changes  to  the  Socio-Environmental  [Section  VIII),  Institu- 
tional (Section  IX)  and  Economic  (Section  X)  structures  of  both  the 
study  and  outlying  areas.  Together,  the  information  from  all  three 
categories  characterizes  the  effects  which  must  be  balanced  in  the 
decision-making  process. 


Water  Quality  Goals 

WATER  REUSE 

Regardless  of  the  equivalent  standards  adopted,  the  water  quality 
and  environmental  status  of  the  study  area  will  be  improved.  The  degree 
to  which  this  is  achieved,  though,  will  vary  with  the  water  quality  goals. 
Even  so,  there  are  other  inplications  involved  that  will  effect  the  area's 
planning  programs  for  water-related  uses. 
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The  NDCP  goal  with  its  capture  and  treatment  of  storm  water  runoff 
imposes  the  necessity  to  establish  a regulated  stream  flow  network, 
otherwise  many  of  the  tributary  streams  would  have  no  sustained  flows. 
Consequently,  a distribution  system  was  designed  to  improve  the  low-flow 
characteristics  in  all  or  portions  of  some  30  or  more  streams.  These 
increased  flows  would  enhance  the  value  of  the  streams  for  fishing, 
aesthetics  and  general  recreational  purposes.  Aside  from  the  major 
water- courses , 26  of  the  streams  were  selected  because  they  are  near  main 
population  centers  or  pass  through  areas  where  some  form  of  natural 
environment  still  exists.  The  streams  and  counties  which  would  benefit 
from  the  increased  flows  and  enhanced  recreational  potential  are  listed 
in  Table  VI- 1.  Other  streams  were  excluded  from  consideration  because 
their  capacity  might  not  be  adequate  to  handle  the  seasonal  variations  in 
flow  without  damage.  Of  related  interest  are  the  effects  that  regionali- 
zation would  have  on  the  cost  and  energy  requirements  needed  to  maintain 
the  same  distribution  system.  At  the  same  time,  provisions  were  made 
to  insure  that  sufficient  flow  would  be  available  to  accomodate  the 
projected  waterborne  traffic  in  the  Upper  Illinois  Waterway  system. 

This  included  distribution  of  flows  via  the  major  water  courses  and 
punps  at  the  headwater  locks  to  Lake  Michigan. 


REGIONALIZATION 

Adoption  of  the  NDCP  goal  will  also  require  a reassessment  of  the 
degree  of  regionalization  enployed  for  treatment.  The  level  (quality) 
of  treatment  and  the  volume  to  be  treated  will  increase  the  actual  cost 
to  the  taxpayer.  However,  these  same  factors  also  enhance  the  value  of 
regionalization  since  efficiencies  and  economies  can  be  achieved  with 
larger  scaled  treatment  facilities.  This  is  true  for  all  three  advanced 
treatment  technolgies.  Nevertheless,  while  consolidation  can  achieve 
cost  economies,  it  runs  counter  to  the  concern  for  maintaining  local 
control  (home  rule) . Final  decision  as  to  the  advantage  of  region- 
alization will  require  a realistic  evaluation  of  all  the  social,  environ- 
mental and  political  trade-offs  involved. 


Functional  Components 

All  of  the  five  functional  components  that  make-up  a wastewater 
management  system,  can  contribute  to  an  area's  planning  needs  and 
programs.  The  nature  of  the  contribution,  though,  will  vary  significantly 
with  the  type  of  output  ranging  from  a planning  aid  to  a new  resource 
base. 


VI -2 


Table  VI -1 

Streams  Selected  for  Augmentation 


Location 

Main  Stream  and 

Illinois  Counties 

Indiana  Counties 

Tributaries 

Lake 

Cook 

will 

Du  Page 

Lake  Porter  LaPorte 

North  Branch  Chicago  River 

X 

X 

East  Fork 

X 

X 

West  Fork 

X 

X 

Des  Plaines  River 

X 

X 

X 

X 

Mill  Creek 

X 

Indian  Creek 
Avon-Fremont  Drainage 

X 

Ditch 

Weller  Creek 

X 

X 

Willow  Creek 

X 

Silver  Creek 

X 

Buffalo  Creek 

X 

Hickory  Creek 

X 

X 

Spring  Creek 

X 

X 

Jackson  Creek 
Tinley  Creek 

X 

X 

Salt  Creek 

X 

X 

Addison  Creek 

X 

X 

Du  Page  River 

X 

X 

X 

East  Branch 

X 

X 

West  Branch 

X 

X 

Lilly  Cache  Creek 

X 

X 

X 

Little  Calunet  River 

X 

XXX 

Calumet  Slough 

X 

Butterfield  Creek 

X 

Thom  Creek 

X 

X 

Deer  Creek 

X 

X 

Plun  Creek-Hart  Ditch 

X 

X 

X 

Deep  River 
Turkey  Creek 

X X 

X 

Salt  Creek 

X 

Grand  Calumet  River 

X 

VI-3 


CONVEYANCE  SYSTEM 


PLANNING  CONSIDERATIONS 

The  location  as  well  as  the  size  of  the  conveyance  system  can  become 
a major  factor  in  establishing  land-use  plans  for  developing  areas. 
Inadequately  sized  sewers  have  proved  to  be  a deterent  to  growth  in 
many  areas  of  the  country.  This  situation  underscores  past  failures 
in  forecasting  needs.  In  this  planning  study,  tunnels  serve  as  the 
major  conveyance  systems  and  have  been  designed  and  costed  for  the 
50-year  need,  i.e.  2020.  This  approach  was  adopted  to  achieve  long- 
range  economies  in  construction  costs  and  to  provide  a contingency 
against  unforeseen  future  growth  or  water  usage.  This  should  allow 
the  urban  planner  sufficient  latitude  in  phasing  the  development  of 
various  areas . 

At  the  same  time,  location  of  the  conveyance  system  can  be  used  to 
control  the  development  patterns  of  a particular  area.  As  concern  for 
the  environronment  grcws,  more  attention  is  being  given  the  objective  of 
providing  open  space  as  a method  of  controlling  land-use  densities.  If 
desired,  access  to  the  conveyance  system  can  be  limited  and  development 
constrainted  to  fit  the  land's  physical  limitation,  the  area's  land-use 
objectives  and  a selected  regional  growth  pattern. 

Both  of  the  foregoing  will  be  affected  by  the  degree  of  region- 
alization eventually  adopted.  As  the  wastewater  management  system 
becomes  more  regional  in  nature,  so  does  the  capability  for  effective 
land-use  planning.  This  inposes  the  potential  for  institutional  concerns 
and  a conmitment  as  to  the  degree  of  regionalized  planning  desired. 


ROCK  AND  SOIL  MANAGEMENT 

Construction  of  an  areawide  wastewater  management  system  will  also 
pose  a potential  problem,  the  disposal  of  enormous  quantities  of  con- 
struction related  material.  Large  amounts  of  soil  will  come  from  the 
storm  water  inpoundments  and  the  collection  and  redistribution  systems. 

The  greatest  amount,  havever,  will  come  from  the  construction  of  the 
conveyance  systems  and  will  involve  extensive  amounts  of  rock  from  the 
deep  tunnels.  Therefore,  proper  management  is  needed  to  not  only 
minimize  costs,  but  also  any  adverse  effects.  Actually,  the  disposal 
of  the  materials  can  provide  a wide  range  of  opportunities  for  construc- 
tive use  within  the  region.  These  opportunities  may  be  broadly  classified 
as  reclamation,  recreation,  or  commerce.  Selection  of  the  final  manage- 
ment procedures  mast  be  made  on  the  basis  of  cost,  compatibility  with 


regional  goals,  disruptive  effects  on  the  communities,  environmental 
effects,  and  other  factors.  Scsne  examples  of  possible  reuse  to  meet 
public  needs  range  from  fill  for  local  borrow  pits  and  protection  or 
stabilization  of  beach  shoreline  from  erosion  to  construction  of 
recreational  islands  in  Lake  Michigan.  A more  detailed  discussion  is 
presented  in  Section  VIII  of  Appendix  G. 


TREATMENT  FACILITIES 


BEGI0NALIZAT10N 

The  implications  of  the  treatment  facilities  to  the  plans  and  needs 
of  the  area  are  at  least  three-fold.  Regionalization  or  consolidation, 
again,  is  a major  factor  to  be  considered.  The  sociological  reaction 
to  living  near  treatment  facilities,  regardless  of. the  technology  involved, 
presents  a problem  to  the  planner.  At  issue  are  the  trade-offs  involved 
in  having  to  integrate  either  a few  large  sites  or  many  smaller  sites 
within  the  region.  Interrelated  factors  of  acreage  required  and  displace- 
ment of  people  will  further  contribute  to  the  reluctance  of  a community 
or  area  to  forego  their  own  desires  for  the  sake  of  others.  These  latter 
factors,  however,  are  functions  of  both  the  treatment  technology  and 
regionalization. 


MULTIPLE-USE  CONSIDERATIONS 

The  physical  layout  of  the  treatment  facilities  will  provide  an 
opportunity  for  obtaining  other  benefits.  The  potential  for  these 
add-cn  returns,  however,  are  dependent  upon  the  expenditure  of  addi- 
tional monies  before  the  benefits  can  be  obtained.  Thus,  while  these 
other  programs  are  conceptual  in  design,  they  represent  a secondary 
level  of  return  and  additional  options  to  be  considered. 

For  instance,  both  the  plant  and  Land  treatment  systems  have  a 
recreational  potential  inherent  in  their  design.  As  shewn  in  Figure 
VI -1,  the  discharge  from  the  treatment  plants  can  be  used  to  maintain 
a continuous  through- flow  for  fishing  impoundments  located  nearby  or 
on-site.  These  inpoundnents  would  provide  selective  sport  fishing 
for  the  residents  of  the  surrounding  area.  On  the  other  hand, 
regional  parks  can  be  incorporated  into  the  perimeter  of  the  irrigation 
sites  of  the  Land  treatment  system  and  also  serve  as  buffer  zones. 

These  sane  buffer  zones  also  can  be  planted  to  provide  a habitat  for 
a variety  of  wildlife  and  birds  including  waterfowl  and  if  desired, 
opened  to  the  public  for  hunting. 
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Figure  VI-1 


STORAGE  i COOIING  POND 


Figure  VI 


The  storage  lagoons  of  the  Land  treatment  system  can  be  used  as  a 
source  of  cooling  water  by  electrical  generating  plants.  The  concept 
of  co-siting  the  power  plants  with  the  lagoons,  as  shown  in  Figure 
VI-2  has  the  advantage  of  removing  a potential  source  of  heat  pollu- 
tion from  the  major  lakes  and  waterways  in  the  region.  It  also  provides 
the  land  that  otherwise  would  have  had  to  be  acquired  for  cooling  ponds, 
if  inland  plants  are  to  be  built  to  meet  the  region's  projected  power 
requirements.  Concurrently,  there  is  the  added  potential  of  pumped- 
back  power  generation,  using  the  surface  impoundments  and  mined  storage 
tied  to  the  conveyance  system  for  hydropower  generation  during  peak 
demand  periods . 


ABANDONED  PLANTS 

The  third  factor  involves  the  reuse  potential  of  existing  treat- 
ment plant  sites.  Both  regionalization  and  the  treatment  technology 
impose  the  potential  for  having  to  abandon  sane,  if  not  almost  all, 
of  the  existing  treatment  plants.  In  fact,  all  of  the  five  alter- 
natives call  for  a reduction  in  the  number  of  treatment  plants  which 
presently  service  the  study  area.  Alternative  I,  which  reflects 
current  regional  plans  for  consolidation,  employs  64  treatment  plants, 

10  of  which  are  new.  Implementation  of  this  plan  would  require  abandon- 
ment of  78  of  the  132  existing  treatment  plants  of  one  million  gallons 
a day  capacity  or  greater.  Comparison  of  Figure  V-l  with  Figures  V-2 
through  V-5  will  reflect  the  added  degree  of  plant  retirement  associated 
with  the  regionalization  inherent  in  each  alternative.  However,  the 
economies  of  scale  and  the  magnitude  of  total  system  costs  make  the 
bonded  indebtedness  involved  a comparatively  insignificant  factor  as 
such.  Nevertheless,  the  planners  should  be  aware  of  several  related 
aspects.  It  is  not  known  whether  the  Federal  cost-sharing  provisions 
of  PL  92-500  will  be  extended  to  cover  this  type  of  cost.  When  the 
type  of  areawide  planning  sought  by  the  law  results  in  the  recommenda- 
tion to  abandon  facilities,  the  question  of  eligibility  for  assistance 
in  paying  off  the  outstanding  indebtedness  becomes  particularly  appro- 
priate. There  is  the  added  benefit  that  will  accrue  to  the  community 
with  regionalization.  Once  the  decision  is  made  to  abandon  a plant, 
the  site  becomes  an  access  point  to  a conveyance  system.  This  reduces 
the  acreage  required,  and  once  existing  plants  are  removed,  would  make 
additional  acreage  available  to  the  community  for  its  needs.  The 
type  of  need  which  can  be  satisfied,  though,  will  be  dependent  upon 
the  acreage  involved  (plant  size)  and  location  (surrounding  land  use). 


STORM  WATER  MANAGEMENT  AND  REUSE  PROGRAMS 

The  potential  changes  in  land  and  water  uses  due  to  these  two  components 
of  the  NDCP  alternatives  can  prove  advantageous  to  the  local  communities. 
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Both  will  provide  the  opportunity  to  solve  a variety  of  problems  facing 
the  study  area. 


URBAN  WATER  DAMAGE 


Control  of  the  storm  water  runoff  will  reduce  the  frequency  and  depth 
of  flooding  within  the  area's  flood  plain.  While  the  degree  of  relief  has 
not  been  determined,  it  is  estimated  that  the  NDCP  alternatives  will  achieve 
a significant  level  of  flood  reduction  on  some  69,900  acres.  This  in  turn 
poses  the  obvious  question  as  to  the  usage  of  these  lands.  The  reduction 
in  flood  hazard  will  immediately  generate  conpetative  demands  for  the  use 
of  those  acreages.  Whatever  the  decision,  the  resultant  impact  will  have 
significant  social  and  environmental  inplications.  Moreover,  the  place- 
ment of  the  rural  and  suburban  storm  water  systems  can  be  designed  to 
be  responsive  to  local  water  damage  problems.  Proper  siting  of  the 
storage  sites  can  reduce  local  damage  caused  by  basement  floodings  and 
blockage  in  traffic  movement  caused  by  surface  ponding. 


POTABLE  WATER  SUPPLY 

The  water  supply  deficiency  in  the  western  portion  of  the  study 
area  in  Illinois  is  another  such  problem.  The  capture  of  storm  water 
and  level  of  treatment  required  by  the  NDCP  goal  would  increase  the 
quality  and  volume  of  water  available  to  meet  future  potable  water 
supply  needs.  Consequently,  the  treated  wastewater  can  be  used  to  help 
solve  the  deficiencies  caused  by  the  limitations  imposed  on  Illinois 
withdrawals  from  Lake  Michigan.  One  solution  would  be  to  reallocate  the 
allowable  withdrawals  (3,200  cfs)  and  meet  the  remainder  of  the  projected 
requirements  with  ground  water  and  treated  wastewater.  To  determine  the 
inplications  of  this  approach,  two  potable  water  supply  options  were 
studied.  Under  Option  1,  Lake  withdrawals  were  confined  to  the  allow- 
able limit;  under  Option  2,  they  were  not.  In  the  first  option,  the 
reuse  amounted  to  some  272  and  702  million  gallons  per  day  in  order 
to  meet  the  projected  Illinois  demands  for  1990  and  2020,  respectively. 

In  Option  2,  the  requirements  are  totally  met  by  withdrawals  from  Lake 
Michigan  and  the  treated  wastewater  is  used  exclusively  for  in-stream 
flow  augmentation.  Under  this  second  option,  Illinois  withdravals  would 
increase  some  113  and  134  percent  by  the  year  1990  and  2020,  respectively. 
While  both  options  involve  a reallocation  of  Lake  Michigan  withdrawals, 
the  cost  variations  between  the  two  options  and  implications  of  region- 
alization are  factors  which  also  must  be  considered. 


RECREATIONAL  CONSIDERATIONS 


Another  concern  is  to  affect  a more  balanced  land  usage  in  relation 
to  the  population  growth  experienced  over  the  past  20  years.  The  storm 
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water  management  system  provides  a realistic  basis  for  not  only  con- 
trolling growth  patterns,  but  also  providing  open  space  and  recreational 
opportunities . The  impoundments  provided  for  storage  of  runoff  in  both 
the  suburban  and  rural  areas  have  the  potential  for  limited  water-base 
recreational  usage.  A permanent  pool  can  be  incorporated  into  the 
impoundment ' s design.  While  body  contact  pursuits  would  be  prohibited, 
the  impoundments  can  serve  as  the  base  source  of  park-type  developments. 
This  concept  together  with  the  irrigation  sites  of  the  rural  treatment 
program  could  also  be  used  to  establish  green  belt  areas  that  can  shape 
and  control  growth  patterns . The  concept  is  reflective  of  the  fact  that 
all  of  the  inproveinents  are  local  in  nature.  Hence,  the  site  locations 
must  be  worked  into  the  land-use  plans  of  the  various  communities,  town- 
ships and  counties . 

In  addition,  the  regional  planning  agencies  of  both  States  have 
sought  to  retain  the  flood  plain  in  open  space  and  develop  some  of  these 
lands  for  recreational  usage.  The  storm  water  runoff  control  and  redis- 
tribution programs  jointly  enhance  the  recreational  and  open-space  value 
of  the  flood  plains.  If  desired,  both  programs  can  provide  the  basis 
for  creation  of  recreational  - environmental  land  corridors  bordering 
the  stream.  This  will  also  provide  those  cormunities  with  stream  front- 
age, the  opportunity  to  develop  various  types  of  recreational  parks 
responsive  to  their  needs.  Furthermore,  these  parks  would  be  augmented 
by  a series  of  linear  connecting  corridors  which  would  be  used  either 
for  nature  trails  or  to  preserve  the  stream’s  environment.  An  intermix 
of  both  public  and  private  ownership  would  be  maintained  with  restrictive 
land- use  easements  incorporated  where  necessary.  To  determine  the 
potential  for  such  a corridor,  a prototype  study  was  made  of  the  North 
Branch  of  the  Chicago  River.  See  Figure  VI -3.  Subsequently,  the  results 
of  this  study  were  applied  to  the  other  26  streams  included  in  the 
redistribution  (flow)  program.  It  was  estimated  that  some  500  miles 
of  corridor  could  be  established  along  these  streams.  Within  these 
corridors,  seme  19,000  acres  would  be  acquired,  primarily  for  park 
developments.  The  parks,  in  turn,  would  be  able  to  accommodate  sane 
110,000,000  user-days  annually.  The  basis  and  results  of  the  study 
for  developing  the  corridors  are  presented  in  Annex  B of  Appendix  G. 


SLUDGE  MANAGEMENT 

As  mentioned  in  Sections  IV  and  V,  the  treatment  technologies 
produce  two  distinctly  different  types  of  sludges.  The  sludge  from 
the  Conventional  and  Advanced  Biological  as  well  as  the  Land  treatment, 
technologies  is  rich  in  nutrients  and  organic  materials  and  is  there- 
fore suitable  as  a fertilizer  and  humus  builder.  The  sludge  from  the 
Physical -Chemical  process,  conversly,  has  lost  these  properties.  This 
mainly  is  due  to  the  internal  recycling  process  requiring  incineration, 
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Figure  VI -3 


however,  because  of  its  high  lime  content  this  sludge  is  suitable  for 
use  in  soil  pH  control  and  as  a soil  conditioner.  A number  of  sludge 
management  options  for  both  types  of  sludge  were  considered  in  the 
early  phases  of  this  study,  as  discussed  in  Appendix  C.  As  a result 
of  the  study's  evaluation  and  screening  process,  two  sludge  management 
options  (agricultural  usage  and  land  reclamation)  were  retained,  figure 
VI-4  outlines  the  geographical  locations  which  could  be  used  if  the 
option  to  utilize  the  "fertilizer"  type  of  sludge  in  agriculture  is 
selected.  Figure  VI-5  depicts  possible  areas  for  utilization  if  the 
option  to  use  this  type  of  sludge  in  land  reclamation  of  strip-mined 
areas  is  selected.  Figure  VI -6  shows  the  location  of  sites  which 
could  be  used  in  connection  with  a management  program  for  the  "lime" 
type  of  sludge.  The  location  of  the  sites  for  each  of  the  sludge 
management  programs  discussed  were  selected  on  the  basis  of  avail- 
ability of  areas  with  suitable  soils  and  economic  considerations. 

Other  sites  could  be  used.  The  final  determination  of  site  selection 
will  ultimately  be  dependent  upon  local  land-use  plans  and  the  feelings 
of  the  residents  in  the  management  area. 


The  effective  disposal  of  the  sludge  generated  during  treatment  is  a 
growing  source  of  concern.  From  a conservation  standpoint,  the  recycling 
of  sludge  represents  another  way  to  effectively  conserve,  yet  utilize 
our  natural  resources.  On  the  other  hand,  the  agricultural  use  option 
has  the  potential  for  being  considered  a constrained  use  of  still 
another  resource  (land),  because  of  the  long-term  commitment  to  apply 
sludge  as  a fertilizer  each  year,  over  a 50-year  lease  period.  The 
option  involving  land  reclamation  involves  a one-time  application  after 
which  reuse  can  be  effectively  planned.  The  key  planning  issue  is  the 
dependency  of  the  study  area  on  the  outlying  area  and  commitments 
inherent  in  the  recycling  program.  Coordination  with  the  coal  producers 
has  indicated  a willingness  to  investigate  the  feasibility  of  intergrating 
the  surface  mine  operations  with  the  sludge  disposal  program.  Even  so, 
the  program  is  contingent  ipon  local  county  acceptance  and  agreement  as 
to  the  future  land-use.  This  option  would  increase  the  outlying  area’s 
inventory  of  usable  acreage.  This  is  acconplished  by  enhancing  the  land's 
capability  to  support  vegetative  growth  and  using  the  reclaimed  land 
to  meet  the  needs  of  the  counties  where  the  mines  are  located.  Some 
additional  cost  sharing  might  be  necessary,  particularly  if  the 
-elected  restoration  program  would  require  a level  of  investment  greater 
than  normally  required  to  achieve  a reasonable  land-use  objective. 
Nevertheless,  the  economic  base  as  reflected  in  assessed  property  valuer, 
would  be  enhanced  and  this  would  assist  the  outlying  local  governments 
in  providing  additional  services. 


VI- 11 


9 


□ 


LOCATIONS  OF  POTENTIAL  AGRICULTURAL 
UTILIZATION  SITES  FOR  SLUDGE  FROM 
CONVENTIONAL  OR  AOVANCEO  BIOLOGICAL 
TREATMENT  PROCESSES 


POTENTIAL  SLUDGE  DISPOSAL  SITES  FOR  AGRICULTURAL  UTILIZATION 


Figure  VI-4 
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Figure  VI-6 


Primary  Impacts 

The  alternatives  retained  for  final  study  have  been  purposely  struc- 
tured to  focus  on  those  planning  and  policy  considerations  discussed  in 
the  foregoing  paragraphs.  The  extent  to  which  these  add-on  programs  are 
incorporated  in  the  system  design  must  be  resolved.  Only  then  can  the 
States  and  local  interests  make  a decision  as  to  how  the  total  needs  of 
the  area,  including  wastewater  management,  can  best  be  met. 

The  total  resource  commitments  associated  with  the  alternatives  also 
have  to  be  evaluated.  These  data  are  required  to  further  differentiate 
between  the  alternatives . Resource  consumption  associated  with  each  of 
the  alternative  systems  and  the  technological  processes  has  implications 
beyond  the  local  level.  At  the  local  level,  the  area  resources  of  land 
(required),  people  (affected  or  displaced),  social  well-being  (human 
dimension)  and  costs  are  basic  considerations.  At  the  regional  level, 
the  conpetative  demands  induced  by  the  wastewater  system  on  such  growth 
factors  as  energy,  chemicals,  labor  skills  and  land- use  have  to  be 
identified  and  the  causal  effects  scaled.  Finally,  an  assessment  has  to 
be  made  of  the  national  inplications  of  both  the  foregoing  and  the 
capability  to  meet  those  needs  that  contribute  to  the  nation's  economic 
development  and  the  national  environment  quality  goals. 

To  accomplish  the  above,  the  resource  commitments,  engineering  data, 
and  costs  associated  with  each  alternative  and  the  individual  components 
were  determined.  This  information  then  served  as  the  basis  for  an 
evaluation  of  the  impacts  and  causal  affects  on  the  social,  environmental, 
institutional  and  economic  conditions  of  the  study  and  outlying  areas, 
the  rest  of  the  two  States  and  region,  and  the  nation. 
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SECTION  VII 


RESOURCE  IMPLICATIONS 
Resource  Eva  lust  ion 


In  analyzing  the  resource  requirements  associated  with  the  five 
alternatives,  it  became  apparent  that  there  were  three  differenct  types 
of  needs  involved.  The  first  concerned  the  resources  actually  used  in 
the  treatment  processes . The  second  group  of  needs  were  the  resources 
required  to  operate  the  management  system.  Land  requirements  with  its 
social  inplications  were  evaluated  separately. 

The  following  is  a summary  of  the  resource  assessment.  A more 
detailed  presentation,  including  a breakdown  among  functional  conponents 
and  by  State,  can  be  found  in  Appendix  G. 


Resource  Consumption 

NATURAL  GAS 


The  resources  required  in  the  operation  of  the  treatment  processes 
involved  fuel  for  incineration  and  chemicals  for  the  various  unit 
processes.  Natural  gas  was  used  as  the  fuel  because  of  its  cost  and 
ability  to  meet  air  pollution  abatement  (emission)  standards.  Since 
its  use  is  confined  to  the  Advanced  Biological  and  Physical -Chemical 
technologies,  the  need  applies  to  Alternatives  II,  III  and  V only. 
Alternative  V uses  the  least  amount  of  fuel  since  only  part  of  the 
wastewater  volume  is  treated  by  the  Advanced  Biological  plants.  The 
2020  fuel  requirements  for  Alternatives  III  and  II  range  from  1.6  to 
2.6  times  that  of  Alternative  V,  respectively. 


CHEMICAL 


The  chemical  requirements  reflected  the  nature  of  the  process. 
Common  to  all  was  the  use  of  chlorine  as  a disinfectant.  As  such, 
it  is  the  only  chemical  used  by  Alternatives  I and  IV.  The  remaining 
alternatives  use  a combination  of  different  chemicals.  On  a ton  per 
day  basis,  the  2020  chemical  consumption  for  Alternatives  II,  III  and 
V varies  from  some  42  to  99  times  the  requirements  of  Alternatives  I 
and  IV. 
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The  fuel  and  chemical  requirements  for  the  five  alternatives  are 
summarized  below  in  Table  VII-1. 


Table  VII -i 

Fuel  and  Chemical  Requirements 


REQUIREMENTS 

I 

IV 

V 

Natural  Gas: 

1990 

. 

156 

85 

. 

61 

(million  cubic 

feet/day) 

2020 

- 

169 

102 

65 

Chemicals: 

1990 

44 

4,160 

2,700 

49 

1,98  7 

(tons /day) 

2020 

51 

5,030 

3,270 

60 

2,130 

Resource  Commitments 

ELECTRICAL  ENERGY 

Operation  of  the  system  will  require  electrical  energy  mainly  for: 

(1)  transporting  the  wastewater  and  storm  water  runoff  to  the  regional 
treatment  facilities;  (2)  conveying  the  sludge  from  the  treatment 
facilities  to  the  disposal  sites;  and  (3)  redistributing  the  treated 
water.  Alternative  I,  as  would  be  expected,  requires  the  least  amount  of 
electrical  energy  while  Alternative  IV  (the  all  Land  system)  requires  the 
most,  some  7.2  times  as  much.  The  electrical  demands  for  the  plant 
Alternatives,  II  and  III,  are  somewhat  comparable,  requiring  some  3.4  and 
3.9  times  the  demand  of  Alternative  I,  respectively.  The  comparative 
demand  ratio  for  Alternative  V is  somewhat  higher,  amounting  to  some  5.1 
times  as  much  electrical  energy. 


MANPOWER 

The  manpower  requirements  for  the  treatment  system  also  will  change 
with  the  water  quality  goals.  Not  only  will  there  be  an  increase  in  the 
total  manpower  requirements,  but  the  ratio  of  skilled  to  unskilled  labor 
will  increase.  This  is  particularly  true  for  the  plant  technologies  which 
contain  highly  technical  unit  processes.  In  terms  of  total  manpower, 
Alternatives  II  and  III  require  approximately  4 times  the  personnel  needs 
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as  that  of  Alternative  I.  On  the  other  hand,  the  Land  treatment  system 
increases  are  comparatively  smaller.  Hence,  the  personnel  needs  of 
Alternatives  IV  and  V are  only  some  1.5  and  3 times  that  required  for 
Alternative  I. 

The  electrical  and  labor  requirements  for  the  five  alternatives 
are  summarized  in  Table  VII -2. 


Table  VII -2 

Electrical  and  Labor  Requirements 


REQUI RENENTS 

I 

“SI 

II 

.TERNATIVE 

III 

IV 

V 

Electrical  Power: 

1990 

3,200 

10,300 

11,600 

22,000 

14,700 

(megawatt  hours 
per  day) 

2020 

3,600 

12,300 

13,900 

26,000 

18,500 

Labor  Requirements: 

1990 

2,930 

11,170 

11,580 

5,460 

9,950 

(man-year  equiv.) 

2020 

3,380 

12,510 

13,000 

5,540 

10,340 

Land  Requirements 

CONTRACTUAL  CONSIDERATIONS 

The  land  requirements  for  each  of  the  alternatives  represented  one 
of  the  most  critical  of  all  system- related  needs.  Any  commitments  as  to 
use  will  directly  affect  the  social,  environmental  and  economic  aspects 
which  together  comprise  the  life  style  of  the  study  and  outlying  areas. 
All  of  the  alternatives  rely  on  sane  land-use  commitments,  both  in  the 
study  area  and  the  outlying  area.  The  extent  (magnitude)  and  nature 
(purchase  or  contractual),  however,  vary  considerably  between  alter- 
natives - basically  due  to  the  water  quality  goal  and  the  treatment 
technology  involved. 

Three  of  the  five  system  components  require  some  form  of  land  commit 
ments  for  operation.  These  include  the  treatment  facilities,  the  storm 
water  management  program,  and  the  sludge  management  program.  Where 
feasible,  every  effort  was  made  to  reduce  the  requirements  for  purchase. 
Instead,  contractual  (lease)  arrangements  were  used  to  insure  retention 
of  the  land  in  private  ownership.  This  tended  to  minimize  the  impact 
on  the  local  tax  base.  The  arrangements  for  the  treatment  plant  tech 
nologies  involve  an  out-right  purchase  of  the  required  lands,  ihe 
Land  treatment  system  involves  the  use  of  both  purchase  and  lease 


P 
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arrangements.  A similar  intermix  of  both  arrangements  was  also  used 
for  the  storm  water  program.  Implementation  of  the  sludge  options  are 
based  on  contractual  agreements  only.  It  should  be  noted  that  the 
contractual  agreements  are  generally  more  costly  than  outright  purchase. 
Nevertheless,  the  trade-offs  in  inpact  on  the  local  government  and  land 
owners  warrant  the  difference. 


LAND  NEEDS 


The  land  requirements  vary  significantly  between  the  study  and 
outlying  area.  In  the  study  area,  the  acreage  required  for  the  storm 
water  management  program  is  the  major  land  use  factor  involved.  Con- 
versely, the  purchase  and  lease  arrangements  associated  with  the  Land 
treatment  process  (Alternative  iv  and  V)  are  the  most  significant  in 
the  outlying  area.  At  the  same  time,  the  acreage  for  the  sludge 
management  program  is  common  to  all  alternatives  and  also  imposes  the 
possibility  for  long-term  commitments  in  the  outlying  area.  Because 
of  this  and  the  potential  for  gains  in  the  local  environment  and 
economic  base,  the  option  for  reclamation  of  surface  mines  should  be 
considered,  whenever  possible.  The  land  requirements  for  the  five 
alternatives  are  summarized  in  Table  VII-3. 


Resource  Implications 

Subsequent  to  the  foregoing  assessments,  the  implications  of  the 
resource  requirements  were  evaluated.  The  obvious  inpact  was  the  sub- 
stantial increase  in  all  the  supportive  resource  demands,  including 
manpower.  This  in  itself  became  the  framework  for  identifying  other 
causal  inpacts. 


ENERGY 


The  resource  inplications  for  both  energy  forms,  electrical  and 
natural  gas,  are  similar.  Both  demands  will  require  expansion  ot  the 
existing  energy  base.  This,  in  tum,  will  impose  the  need  for  a range 
of  decisions.  The  source  of  the  required  energy  is  a basic  concern. 

So  is  the  allied  question  of  priority  for  meeting  this  (environmental) 
and  other  conpetitive  needs.  Furthermore,  the  investment  required  by  the 
utilities  to  provide  the  energy  demand  may,  in  itself,  create  a secondary 
inpact.  Construction  of  new  plants  and  transmission  lines  will  require 
additional  capital  and  the  cost  of  obtaining  the  money  may  result  in 
increased  user- rates  to  the  local  consumers. 


VI I -4 


Table  VII- 3 

Land  Requirements  [Acres)  a/ 


REQUIRENENTS 

I 

II 

IV 

V 

C-SELM  Area 

1990:  Purchase  b/ 
Lease 

1,500 

63,900 

116,300 

66,700 

116,300 

63,200 

116,300 

65,100 

116,300 

Total 

1,500 

180,300 

183,300 

179,500 

181,400 

2020:  Purchase 
Lease  c/ 

1,500 

63,900 

87,100 

66,700 

87,100 

63,200 

87,100 

65.100 

87.100 

Total 

1,500 

151,000 

153,800 

150,300 

152,200 

Outlying  area 
1990:  Purchase 
Lease  d/ 

Total 

57,000 

57,000 

649,000 

649,000 

51,200 

51,200 

63,400 

300,000 

363,400 

17,200 

121,700 

138,900 

2020:  Purchase 
Lease  d/ 

Total 

67,100 

67,100 

767,800 

767,800 

308,400 

308,400 

76,700 

602,200 

b96,900 

27,300 

426,900 

454,200 

Total  System 
1990:  Purchase 
Lease  d/ 

Total 

1,500 

57,000 

58,500 

63,900 

765,300 

829,200 

66,700 

167,500 

234,200 

126,600 

416,300 

542,900 

82 , 300 
238,000 

320,300 

2020:  Purchase 
Lease  d/ 

Total 

1,500 

67,100 

68,600 

63,900 

854,900 

918,800 

66,700 

395,500 

462,200 

139,900 

707,300 

847,200 

92,400 

514,000 

606,400 

NOTES: 


a / Additional  detail  on  land  requirements  is  presented  in 
Appendix  G in  Tables  G-IV-5  and  G-IV-6. 
b/  Reflects  acquisition  of  2020  needs  for  plant  technologies 
and  storm  water  storage  to  safeguard  against  land-use 
encroachment . 

c/  Reflects  transition  in  land-use  from  rural  to  suburban  and 
corresponding  change  in  method  of  runoff  treatment, 
d/  Includes  agricultural  utilization  of  sludge  for  Alternatives  1 
and  II  and  reclamation  of  surface  mines  for  Alternatives  III, 

IV  and  V.  In  the  case  of  the  Land  treatment  technology,  it 
should  be  noted  that  the  sludge  will  accimulate  in  the  storage 
lagoons  initially'.  Hence  the  acreage  for  the  sludge  management 
program  is  not  required  until  after  1990. 
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CHEMICALS 


The  increased  demand  for  chemicals  probably  will  cause  some  secondary 
inpacts.  Added  power,  not  included  in  the  previous  tabulation,  will  be 
needed  for  the  increased  production  demand.  This,  together  with  the  higher 
consumptive  rate,  may  also  contribute  to  increased  unit  prices  of  the 
chemicals  and  thereby  affect  other  commercial  uses. 

In  addition,  the  use  of  chemicals  may  effect  the  study  area's  air 
and  water  quality.  The  chemicals  used  in  the  two  plant  technolgies  will 
be  part  of  the  emissions  discharged  into  the  air  from  the  incineration 
process.  These  chemicals  and  particulates  will  impact  on  other  aspects 
of  the  environment.  A similar  problem  exists  for  the  treated  water. 

Some  of  the  chemicals  used  in  the  unit  processes  of  the  Advanced  Biological 
and  Physical -Chemical  processes,  particularly  the  latter,  will  contribute 
to  the  amount  of  dissolved  solids  contained  in  the  treated  water. 


LABOR 

The  manpower  needs  also  pose  potential  concerns.  The  first  is  to 
provide  assistance  in  job  relocation,  due  to  regionalization,  and  labor 
training  programs  to  meet  the  required  increased  skilled  levels.  In 
addition,  there  is  a definite  need  to  keep  and  attract  qualified  personnel. 
In  the  past,  the  lack  of  a good  job-related  salary  and  image  have  con- 
tributed to  a rapid  turn-over,  primarily  in  the  skilled  labor  categories. 
This  situation  must  be  overcome  if  the  treatment  facilities  are  to  be 
properly  operated  and  maintained. 


DISPLACEMENT  OF  PEOPLE 


The  land  requirements  will  cause  same  disturbance  to  the  social 
structure  of  the  study  and  the  outlying  area,  depending  upon  the 
treatment  technology  being  considered.  While  every  attempt  has  been 
made  to  minimize  disruption  to  the  residents  of  the  two  areas,  land 
purchases  will  require  relocation.  The  number  of  people  being  displaced 
will  be  the  greatest  in  the  study  area,  because  of  the  high  population 
density  of  the  urban  and  suburban  areas.  The  major  contributor  to  the 
displacement  problem  is  the  storm  water  management  program  and  not  the 
treatment  plants. 

In  the  outlying  area,  the  lands  acquired  for  the  aeration  and  storage 
lagoons  of  the  Land  treatment  system  will  be  the  only  cause  for  displace- 
ment. As  discussed  in  Section  V,  system  design  of  the  irrigation  sites 
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was  based  on  prototype  models  and  takes  into  account  the  present  and 
projected  distribution  of  population,  growth  centers  and  environmentally 
unique  areas.  This  resulted  in  a 40  percent  land-use  ratio  being  used 
in  the  design  and  preparation  of  cost  estimates  for  the  Land  treatment 
facilities.  This  means  that  within  the  boundary  of  each  area  considered 
for  the  Land  treatment  system  only  about  40  acres  in  each  100  acres  would, 
be  utilized;  the  remaining  60  acres,  which  could  include  roads,  forests, 
streams,  homes,  farmhouses,  farmyards,  communities,  open  space,  space 
for  orderly  community  growth,  etc. , would  not  be  utilized. 

In  all  cases,  relocation  assistance  is  to  be  provided  under  the  pro- 
visions of  the  Federal  Uniform  Relocation  Assistance  and  Real  Property 
Acquisition  Policies  Act  of  1970.  The  number  of  people  displaced  for 
the  five  alternatives  are  summarized  in  Table  VII-4. 


Table  VII-4 
Displacement  of  People 


Location 

I 

II 

IV 

V 

Study  Area: 

1990 

3,400 

18,800 

18,800 

29,600 

17,500 

25,620 

2020 

3,400 

29,600 

17,500 

25,620 

Outlying  Area: 

1990 

- 

- 

- 

2,750 

920 

2020 

* 

- 

- 

3,380 

1,440 

Total  System: 

1990 

3,400 

18,800 

29,600 

20,250 

26,540 

2020 

3,400 

18,800 

29,600 

20,880 

27,060 
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SECTION  VIII 

SOCIO  - ENVIRONMENTAL  IMPACTS 
Basis  for  Evaluation 


The  impact  of  the  five  alternatives  on  the  area's  environment  and 
human  activities  was  evaluated  in  terms  of  over-all  implications,  rather 
than  on  a site  specific  basis.  It  was  recognized  that  one  of  the  major 
factors  in  the  final  decision-making  process  would  be  the  extent  to 
which  the  area's  treatment  system  would  be  consolidated.  Aside  from  the 
effects  that  resource  commitments  impose  on  a community's  life  style, 
regionalization  was  considered  the  one  variant  with  the  most  potential 
for  impacting  on  the  natural  and  social  environment.  Therefore,  attention 
was  focused  on  evaluation  of  the  socio-environmental  effects  associated 
with  the  system  components  and  the  implications  of  each  alternative's 
degree  of  regionalization. 

Impacts  specific  to  a site  and  surrounding  locality  should,  of 
necessity,  be  evaluated  once  a wastewater  management  program  is  adopted 
for  the  study  area.  At  that  time,  an  Effect  Assessment  and  Environmental 
Impact  Statement  must  be  prepared  before  any  phase  of  the  plan  of  improve- 
ment is  implemented.  Two  general  comments,  however,  will  apply  to  most 
of  the  system's  functional  components:  (1)  the  construction  of  these 

features,  especially  in  the  urban  area  will  cause  some  disruption  to 
existing  public  access  and  traffic  flow;  and  (2)  there  will  also  be 
some  temporary  inconveniences  because  of  the  noise  and  dust  created  by 
the  construction  works. 

In  order  to  insure  its  relevancy,  the  socio-environmental  evaluation 
was  done  by  a group  of  academicians  from  a number  of  universities  located 
in  the  study  area.  The  members  of  the  evaluation  team  included  such 
special  fields  of  competence  as  Environmental  Health  Engineering,  Biology, 
Aquatic  Biology  and  Chemistry,  Urban  Sociology  and  Urban  Systems  Planning, 
Water  Resources  Planning,  Geology  and  Economics.  The  results  of  their 
assessment,  the  methodology  they  used  to  analyze  alternatives  and  their 
conclusions  are  presented  in  Appendix  E.  The.  following  is  a sunmary  of 
the  key  observations  evaluated  within  the  context  of  ecological,  social, 
aesthetic  and  hygienic  considerations. 


Storm  Water  Management  Program 

As  previously  indicated,  the  degree  of  regionalization  for  Alter- 
native I would  affect  the  aquatic  ecosystem  and  environment  of  many 
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small  streams.  The  consolidation,  without  redistribution  of  the 
treated  flow,  would  eliminate  the  small  treatment  plants  as  the  only 
dependable  source  of  stream  flow.  In  addition,  the  degrading  impacts 
of  the  pollutants  contained  in  the  untreated  surface  runoff  would  still 
be  experienced,  even  though  the  diluting  capability  of  the  major  streams 
would  be  improved. 

The  storm  water  management  program  associated  with  the  NDCP  alter- 
natives is  localized  with  respect  to  design  and,  therefore,  independent 
of  system  regionalization.  Capture  and  treatment  of  surface  runoff 
would  not  only  improve  the  water  quality,  but  also  effectively  regulate 
the  streams  flow.  At  the  same  time,  construction  of  the  impoundments , 
especially  in  the  rural  portion  of  the  study  area,  would  result  in  an 
increase  of  standing  water  biotic  (aquatic  organisms]  communities  and 
a reduction  in  flowing  water  and  terrestrial  (flora  and  fauna)  communi- 
ties. This  trade-off  was  not  viewed  as  a negative  effect  on  the  distri- 
bution or  diversity  of  the  biotic  communities  since  most  areas  have 
already  been  highly  modified  by  man.  However,  care  should  be  exercised 
in  the  final  siting  studies  to  avoid  disruption  of  any  eco- unique  areas 
that  may  still  exist. 


Collection  and  Conveyance  Systems 

The  collection  and  conveyance  systems  are  a function  of  the  degree 
of  regionalization  being  considered.  Most  of  the  inpacts  associated  with 
these  functional  components  are  directly  related  to  the  construction  phase 
and  its  resultant  effect  in  terms  of  the  surface  disruption  lo  the  total 
environment.  Some  of  the  biotic  communities  would  be  irreparably  altered 
during  the  installation  of  the  pipeline  systems  for  either  the  collection 
or  redistribution  system  elements . Conversely,  tunnel  construction  for 
the  various  regional  conveyance  systems  would  not  involve  surface  distri- 
bution and  so  was  not  considered  detrimental.  In  fact,  the  rock  and  spoil 
material  from  tunneling  and  excavating  can  be  put  to  good  use  as  has  been 
previously  discussed. 


Treatment  Facilities 


PLANT  TECHNOLOGY 

The  plant  technologies  were  evaluated  together,  since  the  facilities 
impacted  only  on  the  study  area.  Moreover,  the  evaluation  involved  only 
the  plant's  direct  inpact  on  the  total  environment.  Specifically  excluded 
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was  any  consideration  of  the  highly  desirable  gain  in  water  quality.  In 
this  way,  attention  was  focused  on  the  relative  negative  aspects  of  each 
technology,  since  either  could  be  independently  used,  regardless  of  the 
degree  of  regionalization  ultimately  adopted. 

The  Physical-Chemical  process  was  consistently  downgraded  in  rela- 
tion to  the  Advanced  Biological  process  primarily  due  to  the  adverse 
inpact  on  air  quality  previously  discussed.  It  was  generally  felt  that 
the  long-term  effects,  when  added  to  those  emissions  already  present 
in  the  urbanized  area,  would  adversely  impact  on  the  residential  patterns, 
biotic  comnunities,  aesthetic  (visual  and  odors),  and  hygienic  (irritants 
and  particulates)  facets  of  the  environment.  In  addition,  the  Physical- 
Chemical  process  did  not  foster  as  wise  a use  of  resources  as  the  Advanced 
Biological  technology.  It  consumes  more  of  nature's  natural  resources 
and  converts  them  into  noxious  air  pollutants  as  well  as  less  usable 
sludge . 


LAND  TECHNOLOGY 


ENVIRONMENTAL 

The  Land  system  would  involve  some  disruption  of  the  natural  biotic 
communities  due  to  construction  of  the  aeration  amd  storage  lagoons;  but 
the  planning  constraints  relative  to  protection  of  the  eco-unique  areas 
should  minimize  the  inpact.  At  the  same  time,  the  extensive  number  and 
location  of  storage  lagoons  in  Altertnative  IV  will  undoubtedly  attract 
waterfowl  into  the  area,  particularly  since  an  abundance  of  vegetative 
cover  and  food  crops  would  be  nearby.  The  significance  of  this  aspect 
and  its  effects  on  the  migration  pattern  for  the  Mississippi  River  fly 
way  is  not  known  at  this  time. 


WATER  BALANCE 

The  Land  treatment  method  imposes  the  potential  for  a change  in  the 
outlying  area's  water  balance.  The  change  would  result  from  an  increase 
in  evapotranspiration  rates  and  the  control  of  the  ground  water  table 
under  the  irrigated  fields.  This  would  apply  only  to  Alternative  IV  since 
the  acreage  involved  is  extensive  and  fairly  well  concentrated. 

Preliminary  assessments  indicate  that  the  evapotranspiration  rates 
resulting  from  the  increased  crop  cover  would  approximate  the  average 
annual  rainfall  in  the  outlying  area.  If  true,  the  net  storm  water 
runoff  contribution  from  the  effected  lands  to  the  area's  stream  flow 
regimen  would  be  lost.  Furthermore,  the  necessity  to  maintain  a depressed 
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water  table  under  the  irrigated  area  could  have  a minor,  but  additional 
effect  on  the  underground  water  movements.  Accordingly,  there  may  be  a 
need  to  offset  the  potential  change  in  the  average  annual  and  low- flow 
patterns  in  the  area's  streams,  using  the  renovated  water.  Since  the 
water  is  of  high  quality,  no  degradation  should  be  experienced.  In  addi- 
tion, the  subsurface  water  quality  over  a long  period  of  time  would 
approximate  the  same  constituent  levels  obtained  from  the  higher  water 
quality  standard.  This  would  include  a level  of  total  dissolved  solids 
that  could  be  higher  than  exists  there  now,  but  still  within  potable 
water  supply  standards . 


SOCIAL 

The  impact  on  the  sociological  and  community  political  structure  was 
the  major  concern  of  the  evaluators  as  well  as  the  residents  of  the  agri- 
cultural areas.  It  was  noted  that  some  of  the  enployment  skills  associated 
with  the  Land  treatment  process  could  effectively  use  the  manpower  avail- 
able in  the  area.  Employment  of  those  small  farmers  and  local  residents 
that  need  an  outside  source  of  income  would  help  them  remain  in  the  area, 
rather  than  work  in  or  migrate  to  the  city.  The  concept  of  controlling 
the  use  of  such  large  parcels  of  land  within  the  outlying  agricultural 
area,  however,  was  the  basic  concern. 

The  extensive  nature  of  Land  treatment  suggested  in  Alternative  IV, 
an  established  trend  away  from  agricultural  land- 
use.  For  example,  prediction  of  a growth  vector  to  the  south  of  the 
Calumet  Region  was  made  as  early  as  1966.  This  would  affect  such  rural 
areas  as  the  Newton-Jasper  County  area  in  Indiana  where  construction  of 
Interstate  Highway  1-65  has  opened  a new  path  to  urbanization.  Conse- 
quently, treatment  or  storage  sites  along  the  1-65  right-of-way, 
especially  near  exits,  could  result  in  major  dislocations,  unless  properly 
planned. 

Although  the  Land  treatment  alternatives  would  prevent  a large  scale 
commercial  and  industrial  development;  they  provide  a long- range  oppor- 
tunity to  shape  the  regional  growth  pattern  and  avoid  an  uncontrolled 
urban  expansion.  Che  solution  is  the  creation  of  satellite  cities  - self 
contained  communities  - located  on  the  perimeter  of  the  Land  treatment 
sites.  The  wastewater  of  these  communities  can  be  easily  integrated 
into  the  treatment  process  at  minimal  costs.  At  the  same  time,  control 
of  the  transportation  network  and  development  patterns  would  be  helpful 
in  maintaining  a balance  between  population  concentrations  and  land-use 
coimitments . 

Key  to  assessing  the  final  impact  will  be  the  rural  communities 
willingness  to  work  with  the  urban  communities  and  forego  certain  values, 
both  social  and  economic,  implicit  within  their  long-range  plans.  Ihe 
use  of  long  term  contractual  arrangements  (50  years)  and  the  magnitude 


VI 1 1 -4 


A 


of  land  commitments  will  constrain  any  real  flexibility  in  land-use 
planning  and  growth  patterns,  fti  the  other  hand,  the  agricultural 
economy  would  grew  since  the  Land  treatment  system  has  been  designed 
to  be  responsive  to  farm- related  income  and  production.  However,  until 
it  can  be  conclusively  demonstrated  that  the  participating  farmers  would 
benefit  and  the  existing  life  style  would  not  be  disrupted,  there  would 
be  no  gains  apparent  to  those  residing  in  the  rural  area.  Therefore, 
the  location  of  Land  treatment  sites  in  the  outlying  area  has  generated 
a strong  political  and  social  opposition. 


Sludge  Management 

No  appreciable  difference  in  the  use-value  of  the  various  sludges 
was  noted,  except  for  the  sludge  from  the  Physical -Chemical  process. 

The  differential  in  inpact  due  the  constituent  composition  and  use  poten- 
tial of  the  sludges  was  previously  discussed  from  a land-use  aspect. 

Land  reclamation  and  agricultural  disposal  of  biological  sludges 
has  been  adopted  by  the  Metropolitan  Sanitary  District  of  Greater  Qiicago 
and  the  North  Shore  Sanitary  District  in  Lake  County,  Illinois.  The  Gary 
Sanitary  District  has  two  borrow  pits  (from  construction  of  the  Indiana 
Toll  Road)  for  sludge  disposal  and  these  pits  will  be  useful  until  1990. 
Since  approximately  one  half  of  the  sludge  from  wastewater  treatment  in 
the  C-SELM  area  is  already  being  utilized  or  disposed  on  land  sites,  total 
agricultural  utilization  of  sludge  was  considered  only  a slight  improvement 
over  current  practices.  Furthermore,  restricting  land  for  agricultural 
uses  faces  the  same  social  and  political  problems  confronting  the  imple- 
mentation of  the  all  Land  treatment  system  (Alternative  IV).  Therefore, 
the  option  of  land  rehabilitation  was  judged  to  have  the  most  beneficial 
potential,  especially  from  a local  and  regional  standpoint. 

Surface-mined  areas,  when  reclaimed,  can  become  useful  sites  for 
recreational  purposes.  For  example,  Shakamac  State  Park  and  Green- 
Sullivan  State  Forest  in  southwest  Indiana  were  once  strip-mined  areas. 
Today,  they  provide  for  a wide  range  of  recreational  opportunities 
including:  hiking,  horse-back  riding,  picnicing,  boating,  swimming, 

camping  and  fishing.  Given  the  increasing  population  projected  for 
the  C-SELM  region  in  1990  and  the  expected  increase  in  leisure  time, 
there  is  also  anticipated  a need  for  increased  recreational  opportunities 
near  the  metropolitan  areas.  Surface-mined  areas  that  are  currently 
unproductive  and  those  that  will  be  surface  mined  in  the  future,  could 
well  utilize  the  soil  building  qualities  of  the  biologically  produced 
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sludges  for  reclamation  purposes.  With  land  reclamation,  the  land 
becomes  available  for  a variety  of  potential  uses  once  the  character 
of  the  soil  has  been  made  productive  again  and  vegetative  cover 
introduced.  Other  use  could  include  such  diverse  purposes  as  resi- 
dential development,  open-space,  agricultural  and  beef  production,  or 
regional  industrial  and  light  commercial  park  sites.  Regardless  of  the 
selected  use,  such  areas  should  be  incorporated  into  local  land-use 
plans.  This,  in  turn,  should  lead  to  an  orderly  development  in  com- 
pliance with  local  thinking  and  growth  patterns. 
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SECTION  IX 


INSTITUTIONAL  ASSESSMENT 

An  evaluation  and  analysis  of  the  institutional  impacts  is  presented 
in  Appendix  F and  summarized  below.  The  assessment  identifies:  (1)  insti- 

tutional, including  financial,  impacts  of  the  five  alternatives  based  upon 
a cross-section  of  existing  institutions;  (2)  the  types  of  changes  which 
would  be  necessary  for  implementation  by  existing  institutions;  and  (3) 
alternative  institutional  arrangements  which  also  could  be  considered  if 
so  desired. 


Background  Factors 

Current  Federal  policies  seek  to  encourage  regional  solutions  to 
areawide  needs  with  enphasis  on  the  most  efficient  use  of  national  and 
local  resources.  This  could  run  counter  to  the  emphasis  of  maintaining 
the  integrity  of  home  rule  for  local  counties  and  communities.  In  short, 
the  technological  trend  is  toward  greater  consolidation  of  wastewater 
management  services  because  of  greater  economies  in  scale,  and  the  con- 
cern over  the  mounting  costs  associated  with  these  services.  Although 
these  realities  of  home  rule  and  regionalization  are  somewhat  in  con- 
flict, this  does  not  necessarily  mean  a solution  is  not  possible.  To 
the  contrary,  it  means  these  issues  demand  close  attention  and  a realistic 
evaluation  of  the  issues  involved. 

Along  with  the  concerns  effecting  wastewater  management  programs, 
several  local  factors  are  of  equal  significance.  The  C-SELM  area  is  a 
bi-state  area  and  includes  most  of  the  Chicago  Metropolitan  Area  and 
the  highly  urbanized  and  industrialized  northwestern  coiner  of  Indiana. 

As  a result,  the  study  area  is  affected  by  two  distinct  sets  of 
institutions.  Three  types  of  institutions  currently  provide  wastewater 
management  or  treatment  services  within  the  C-SELM  area:  municipalities, 

counties,  and  special  districts.  In  Indiana,  there  is  also  an  authority 
to  establish  regional  water  and  sewage  districts;  however,  no  public 
demand  for  such  a district  has  been  expressed. 

While  there  are  attenpts  in  Indiana  to  widen  the  institutional 
authority  to  provide  wastewater  management  services,  certain  limits 
have  been  imposed.  Legislation  recently  has  been  passed  in  Indiana 
which  would  prohibit  the  interstate  transfer  of  sewage  and  the  imple- 
mentation of  any  Land  disposal  system  without  State  and  county  approval. 
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Similar  legislation  has  been  enacted  by  the  State  of  Illinois  which 
would  inhibit  intercounty  transfers.  This  Legislation  will  certainly 
have  a negative  effect  on  any  regional  proposals  which  include  outlying 
portions  of  Indiana  and  Illinois.  Moreover,  no  interstate  or  regional 
institutions  exists  in  either  State  with  the  authority  or  jurisdiction 
to  implement  or  operate  regional  wastewater  management  programs. 


Assessment  of  Functional  Components 

REGIONALIZATION  OF  TREATMENT 

GENERAL 


There  are  more  similarities  than  differences  in  institutional 
inpacts  between  the  five  alternatives.  All  alternatives  would  regiona- 
lize or  consolidate  services  beyond  the  existing  treatment  system. 

This  would  require  the  coordination  of  planning,  operation  and  manage- 
ment activities.  Accordingly,  the  number  of  plants  utilized  determines 
the  number  of  institutions  affected  by  the  abandonment  of  existing 
plants.  This,  in  turn,  creates  a secondary  level  of  institutional 
concerns:  (1)  the  assumption  of  the  outstanding  debts  and  compensation 

due  the  abandoned  plant  owners;  and  (2)  the  need  for  consolidation  and 
contractual  arrangements  between  institutions. 


LAND  TREATMENT 


Ihe  use  of  the  Land  treatment  system  (Alternatives  IV  and  V)  would 
have  significant  institutional  impacts  outside,  as  well  as  inside  tire 
study  area.  Within  the  study  area,  the  alternatives  would  have  a simi- 
lar impact  because  of  the  conmcn  need  for  a cooperative  arrangement  to 
regulate  the  use  of  shared  facilities.  Outside  of  the  study  area,  the 
impact  would  be  more  widespread.  Affected  would  be  those  agencies 
responsible  for  the  relocation  of  people,  and  land-use  planning  and 
control.  In  addition,  Alternative  IV  would  have  a greater  impact  because 
it  utilizes  conponents  which  cross  State  lines.  This  would  require  some 
type  of  interstate  conpact  and  Congressional  approval. 

The  major  inpact,  however,  would  stem  from  the  need  to  incorporate 
citizens  living  outside  of  the  C-SELM  area  in  the  wastewater  management 
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decision-making  process.  In  order  for  these  citizens  to  be  assured  that 
their  own  self-interests  and  values  are  protected,  it  is  important  for 
them  to  have  administrative  responsibility  over  their  lands.  A good 
technique  for  incorporating  such  citizens  in  the  decision-making  process 
would  be  to  establish  locally  controlled  agencies  which  would  be  respon- 
sible for  acquisition  and  operation  of  the  spray  irrigation  sites.  The 
local  agency  would  contract  with  wastewater  management  agencies  within 
the  study  area  for  the  treatment  of  the  wastewater.  A second  alternative 
would  be  to  coordinate  operation  of  the  locally  operated  irrigation  sites 
and  the  existing  collection  systems  through  a regional  body  composed  of 
representatives  from  within  and  outside  of  the  C-SELM  area. 


STORM  WATER  MANAGEMENT  SYSTEMS 

TVo  basic  types  of  storm  water  collection  and  storage  systems  are 
utilized  by  the  alternatives.  The  impact  of  collecting  storm  water  via 
combined  sewers  would  be  minimal  since  only  existing  systems  or  locally 
approved  extensions  are  included.  The  NDCP  alternatives,  however,  would 
add  a more  complex  storm  water  treatment  system  involving  storage  and 
releases  at  a controlled  rate  for  treatment.  This  system  would  have 
several  institutional  impacts.  First,  it  would  be  necessary  to  acquire 
the  storage  sites.  Second,  institutional  adjustments  would  be  necessary 
if  storage  sites  are  utilized  for  recreation.  Third,  a cooperative 
mechanism  would  be  required  to  control  the  release  of  water  from  storage 
sites  to  the  treatment  plants  or  land  sites. 


SLUDGE  MANAGEMENT 

T\vo  sludge  disposal  options  have  been  proposed  as  part  of  the 
regional  wastewater  systems.  These  options  raise  several  iastitutional 
implications.  The  impacts  associated  with  Option  1,  agricultural  utili- 
zation, are  similar  to  the  impacts  connected  with  the  lease  of  spray 
irrigation  sites,  in  that  contractual  agreements  to  use  farm  land  for 
sludge  disposal  would  have  to  be  acquired.  Option  2,  land  rehabilitation, 
would  require  contractual  arrangements  with  the  coal  conpanies  or  other 
owners  of  the  land  to  be  reclaimed.  Furthermore,  both  options  would  have 
to  be  coordinated  with  applicable  land-use  plans;  and  also  require  coopera- 
tive arrangements  to  regulate  the  use  of  shared  facilities  such  as  con- 
veyance systems  and  disposal  sites . 


REUSE  CONSIDERATIONS 

All  alternatives,  except  for  Alternative  I (current  standards), 
consider  comparable  reuse  capability  of  the  wastewater.  The  four 
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NDCP  alternatives  consider,  to  some  degree,  such  reuse  opportunities 
as  recreation,  land  reclamation,  power  production,  stream  flow  augmenta- 
tion and  water  supply.  To  cope  with  these  resource  management  considera- 
tions, existing  institutions  must  either  be  granted  new  authorities,  or 
cooperative  arrangements  should  be  developed  with  those  agencies  that 
have  the  authority.  At  the  same  time,  all  treatment  and  reuse  options 
must  be  integrated  with  land-use  planning.  This  will  be  required, 
regardless  of  which  alternative  is  adopted. 


Financial  Considerations 

Under  present  arrangements,  wastewater  financing  is  obtained  from 
three  sources:  Federal  cost  sharing,  State  bonding  (Illinois  only)  and 

local  contributions.  All  of  the  alternatives  would  strain  these  resources 
beyond  their  present  capabilities.  This  suggests  that  existing  insti- 
tutions may  not  be  able  to  accommodate  such  a financial  burden  without 
radically  affecting  the  tax  structure  and  without  allocating  resources 
from  other  public  services.  The  significant  institutional  question 
raised  is  hew  to  meet  these  financial  requirements.  Potential  answers 
include  modifications  to  existing  institutions,  the  creation  of  new 
authorities  or  increases  in  State  and  Federal  cost  sharing. 

Local  institutions  will  be  unable  to  finance  any  of  the  alternatives 
even  if  they  have  sufficient  legal  bonding  capacity  remaining  (they 
generally  do  not)  or  have  their  bonding  authority  increased.  Therefore, 
the  State  and  Federal  government  will  likely  be  required  to  ease  the  local 
financing  burden.  If  the  States  are  to  take  a more  viable  role,  Indiana 
would  have  to  pass  a Constitutional  amenchent  that  would  enable  it  to 
issue  general  obligation  bends  and  assume  bonded  indebtedness.  Illinois 
can  issue  general  obligation  bonds,  but  would  have  to  increase  its  level 
of  contributions. 

A necessary  measure  for  meeting  the  costs  of  the  five  technical  alter- 
natives will  be  an  increased  Federal  role  in  financing.  Some  commitment 
to  this  increased  role  is  evident  from  the  Congressional  wastewater 
financing  provisions  contained  in  PL  92-500.  In  particular,  the  Environ- 
mental Financing  Authority  contained  in  this  law  creates  a fund  to  assist 
local  government  in  borrowing  construction  funds  at  reasonable  terms. 

The  law  also  authorizes  the  Federal  government  to  provide  75  percent  of 
the  capital  costs  for  wastewater  projects,  but  requires  that  a system 
of  user  fees  be  established  to  meet  the  annual  operation,  maintenance 
and  replacement  costs,  which  mast  be  bome  totally  by  local  interests. 
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Institutional  Arrangements 
for  Implementation 

On  the  basis  of  the  foregoing,  consideration  was  then  directed  to 
the  political,  economic  and  administrative  implications  of  implementing 
each  of  the  alternatives.  It  was  concluded  that:  (1)  the  existing 

institutions  and  structures  should  be  maintained  and  utilized  whenever 
possible;  and  (2)  new  institutional  arrangements  should  be  introduced 
only  when  existing  institutions  would  be  unable  to  implement  the  alter- 
natives. The  range  of  institutional  approaches  considered  included 
three  basic  types  of  institutional  arrangements.  The  first,  referred 
to  as  the  local  approach,  emphasizes  the  maximum  use  of  bilateral  and 
multilateral  contractual  agreements.  The  second  approach  goes  beyond 
the  local  level  and,  as  an  intermediate  regional  approach,  would  involve 
a greater  restructuring  of  service  districts.  Hus  approach  would  require 
State  enabling  legislation  to  create  the  required  service  districts  and 
would  conflict  with  home  rule  advocates.  The  third  approach  goes  further 
still  and  would  create  one  service  area,  or  perhaps  a few  multi -county 
service  areas.  This  approach  would  also  require  new  State  enabling 
legislation.  This  latter  approach  referred  to  as  the  areawide  approach, 
would  be  the  most  far  reaching  in  terms  of  institutional,  political, 
economic  and  administrative  inplications . 
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SECTION  X 

ECONOMIC  ASSESSMENT 


The  economic  impact  associated  with  any  alternative  reflects  the 
direct  and  indirect  effects  on  those  factors  that  make  up  the  economic 
structure  of  both  the  study  and  outlying  areas.  Primarily,  these  effects 
are  the  result  of  potential  changes  in  net  inccme,  property  values,  water 
and  land  uses,  industrial  and  agricultural  productivity  and  costs. 

Another  consideration,  the  level  of  employment,  has  already  been  dis- 
cussed under  resource  impacts.  What  follows  is  an  overview  of  the 
economic  assessment  similar  to  those  for  the  socio-environmental  and 
institutional  considerations.  A more  detailed  discussion  is  presented 
in  Appendix  G. 


Net  Income 


STUDY  AREA 


The  first,  and  most  personal  effect,  relates  to  an  individual's 
net  income.  In  the  study  area,  the  property  owners  and  industries  who 
discharge  their  wasteloads  into  the  collection  system  will  face  higher 
user  charges.  This  increase  will  reflect  the  need  to  pay  the  annual 
equivalent  of  the  (NDCP)  system- related  costs,  some  3 to  3 1/2  times 
the  level  associated  with  attaining  current  standards.  The  increased 
sewer  charges  will  reduce  the  net  or  disposable  income  that  the  taxpayer 
has  left  to  spend  and,  in  turn,  affects  the  sale  of  consumer  items. 


OUTLYING  AREA 

INCOME  PROTECTION 


The  potential  for  affecting  the  net  income  of  those  residing  in  the 
outlying  area  exists  for  both  the  sludge  management  program  and  the  Land 
treatment  system.  To  safeguard  against  any  adverse  impact,  provisions 
for  compensatory  payments  were  included  in  both  the  design  and  costing 
of  the  two  functional  conponents.  The  option  involving  the  reclamation 
of  surface  mines  would  not  directly  affect  the  citizens  and  could  prove 
beneficial  to  the  area,  as  previously  discussed.  The  agricultural  sludge 
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management  option  does  have  the  potential  for  affecting  the  participating 
fanner's  income.  Therefore,  payments  have  been  included  in  the  cost 
estimates  to  conpensate  for  any  system- related  losses.  This  applies  to 
the  farmer's  annual  income  and  the  long-term  capital  gain  from  the 
increased  land  value  normally  obtained  when  the  land  is  sold.  Similar 
provisions  were  made  in  connection  with  the  Land  treatment  system.  In 
addition,  it  was  considered  necessary  that  the  operating  entities  for  the 
systems  indemnify  (insure)  the  participants  against  any  crop  losses 
directly  associated  with  the  system's  operation.  As  with  any  large 
entity,  it  would  probably  be  self-insuring. 


UNPAtO  FOR-GAIMS 

Aside  from  the  concern  over  net  income  protection,  there  is  a poten- 
tial for  economic  gain.  This  income  gain  would  come  from  the  nutrient 
recycle  achieved  in  both  the  sludge  management  program  and  Land  treatment 
component.  In  both  cases,  the  costs  of  commercial  fertilizer  would  be 
practically  eliminated  and  the  farmer  would  achieve  a significant  reduc- 
tion in  his  total  production  cost  budget.  See  the  discussion  on  Land 
System  Design  in  the  Data  Annex  to  Appendix  B.  Another  consideration 
is  the  gain  attributable  to  the  irrigation  and  drainage  systems  of  the 
Land  treatment  process.  The  unpaid- for  capital  improvements  represent 
a level  of  improvement  beyond  that  normally  installed  from  an  agricultural 
risk-decision  standpoint.  Consequently,  both  installations  will  help 
increase  the  farmer's  average  net  income  by  practically  eliminating  the 
reduced  yields  heretofore  incurred  during  excessively  wet  or  dry  years. 


Property  Values 


STUDY  AREA 

Achievement  of  the  NDCP  goals  will  impose  an  intermix  of  impacts 
on  the  property  values  within  the  study  area.  The  assessed  roles  of 
property  values  will  be  reduced  with  the  transfer  of  lands  and  improve- 
ments from  private  to  public  ownership.  This  reduction  will  be  caused 
by  the  purchase  of  lands  necessary  for  the  storm  water  storage  sites 
and  the  treatment  sites,  if  either  of  the  two  plant  technologies  are 
used.  Ch  a conparative  (to  the  total  value)  basis,  the  effect  of  the 
reduction  should  prove  minor.  Moreover,  the  reduction  should  be  more 
than  offset  by:  (1)  the  enhanced  value  of  properties  located  along  the 

unproved  watercourses,  (2)  the  increased  value  of  the  lands  made  avail- 
able for  community  usage  with  the  abandonment  of  existing  treatment  plants, 
(3)  the  potential  changes  in  land  values  in  the  flood  plains,  and  (4)  the 
intensification  of  agricultural  production  in  the  rural  area  gained  fran 
the  '-torn  water  management  program. 
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OUTLYING  AREA 


The  property  values  in  the  outlying  areas  would  be  affected  by  the 
Land  treatment  process  which  would  impose  a retention  of  an  agricul- 
turally-related economic  base  and  life  style.  Thus,  in  any  one  locality, 
the  acreage  retained  in  agricultural  usage  would  probably  be  greater  than 
might  ordinarily  be  experienced  over  time.  In  other  words,  the  50-year 
duration  of  the  contractual  arrangements  would  probably  run  counter  to 
both  the  desires  of  some  of  the  residents  and  the  present  pattern  of 
regional  growth.  However,  while  the  retention  of  a farming  life  style 
is  a personal  consideration,  the  inability  for  land  usage  to  change  in 
market  value  represents  a potential  economic  impact. 

In  addition,  the  Land  treatment  system  will  require  purchase  of 
land  for  the  aeration  and  storage  lagoons.  The  potential  losses  in 
property  value  and  accruing  tax  revenues  were  offset  by  providing  yearly 
compensatory  payments  to  the  municipalities  or  counties . 


Agricultural  Productivity 

The  main  inpact  from  an  agricultural  productivity  standpoint  is 
again  the  scale  of  lands  which  conceivably  could  be  retained  in 
agricultural  usage.  Additional  inpacts  could  accrue  from  the  crop 
selectivity  possible  under  either  the  agricultural  programs  for  the 
Land  treatment  or  sludge  systems.  The  double  cropping  system  of  com 
and  rye,  the  illustrative  example  used  in  the  design  and  evaluation  of 
the  Land  system,  is  a case  in  point.  Concern  over  the  selective  crops 
feasible  for  system  use  is  valid,  but  can  be  overcome  with  development 
of  special  hybrids  as  has  been  done  in  the  past.  Even  so,  the  com 
and  rye  represent  a base  with  which  to  expand  the  potential  of  the 
present  agri -economic  structure.  Consequently,  the  implications  extend 
to  the  national  level  and  the  present  crop  support  program’s  inter- 
relationship with  both  the  domestic  and  international  market  demands . 


Industrial  Implications 

Ihe  impact  to  industry  will  be  felt  in  at  least  three  different  ways. 
Ihe  first  impact  involves  treatment  costs,  the  second  involves  the  reuse 
potential  of  the  renovated  water,  and  the  third  impact  involves  the  poten 
tial  for  gains  resulting  from  industrial  recycling  efforts. 


X-  3 


Industries,  especially  major  water  users,  presently  are  readjusting 
their  manufacturing  processes  to  minimize  the  treatment  costs  required 
to  meet  current  water  quality  standards.  To  achieve  the  equivalent  of 
the  higher  NDCP  goal,  however,  the  cost  of  industrial  treatment  will  have 
to  be  materially  increased.  Regardless  of  how  the  treatment  is  achieved 
(on-site  and/or  by  the  regional  system),  the  increased  capital  and 
operating  expenditures  will  be  reflected  in  the  manufacturing  costs  and 
passed  on  to  the  consumer.  Accordingly,  this  too  could  have  an  impact 
on  the  interrelationship  between  the  domestic  and  international  markets. 

Another  factor  to  be  considered  is  that  the  renovated  water  from  the 
NDCP  alternatives  could  be  usable  for  most  industrial  processes.  This 
represents  a new  source  of  water  and  has  the  potential  for  reducing  the 
competitive  demands  on  existing  supplies.  However,  this  potential  would 
apply  to  only  those  processes  where  the  total  dissolved  solid  (TDS)  level 
can  exceed  500-600  milligrams  per  liter. 

In  addition  there  will  be  the  potential  for  added  gains  from  the 
recycling  efforts.  Industrial  recycling  has  already  provided  other  fringe 
benefits.  Some  industries  have  reduced  costs  by  recovering  some  of  the 
constituents  contained  in  its  residual  wastes  and  reusing  them  in  the 
manufacturing  process.  Similarly  attention  is  being  focused  on  the  poten- 
tial to  combine  the  organic-based  sludges  with  solid  wastes  to  generate 
synthetic  fuels  and  other  recoverable  by-products.  If  this  proves 
successful,  another  option  can  be  added  to  the  sludge  management  pro- 
gram for  the  Advanced  Biological  and  Land  treatment  technologies. 


Cost  Considerations 

The  evaluation  up  to  this  point  has  underscored  the  interdependency 
between  the  social  and  resource  base  of  the  study  area  and  the  outlying 
area.  However,  the  financial  cost  is  also  a resource  which  is  subject 
to  competative  demands  from  ever- changing  priority  needs.  As  such  the 
use  of  the  tax  dollar  affects  all  political  levels  - from  the  study  area 
to  the  national  budget. 

An  estimate  of  costs,  both  capital  and  annual  has  been  prepared 
for  each  of  the  five  alternatives . These  costs  are  basic  to  any  finan- 
cial cost-sharing  cons  i tie  rat  ion  and  essentially  include  the  major  econo- 
mic factors  that  ultimately  mast  be  considered.  In  essence,  these  costs  are 
really  comparative  in  nature  and  are  designed  to  display  the  economic 
implications  involved  in  such  related  management  considerations  as 
regionalization,  treatment  technology,  sludge  utilization  and  water 
reuse.  The  cost  comparison  also  underscores  the  economic  impact  involved 
in  upgrading  our  current  water  quality  standards  as  part  of  the  national 
objective  to  improve  our  total  environment. 
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COST  OMISSIONS 


There  are  several  cost  items  which  are  not  included  in  the  estimates. 
These  items  have  been  excluded  because  of  an  inability  to  determine 
actual  costs  with  any  degree  of  relevancy.  Information  concerning  these 
omissions  are  discussed  below. 


INTERCONNECTION  WITH  EXISTING  SYSTEM 

The  cost  relationships  identified  in  the  four  NDCP  alternatives 
represent  an  extension  of  the  current,  local  planning  objectives  for 
consolidation  as  expressed  in  the  Reference  Plan,  Alternative  I.  What 
is  not  included  are  the  costs  for  reducing  the  present  132  plants  to  the 
recommended  64  plant  system  contained  in  the  Reference  Plan.  To  what 
extent  this  degree  of  consolidation  is  to  be  achieved,  particularly  in 
light  of  the  new  NDCP  standards  and  its  total  implications  cannot  be 
ascertained  at  this  time.  The  actual  costs  incurred  will  be  identified  only 
when  those  State  and  local  entities  responsible  for  this  decision  select 
the  degree  of  regionalization  most  acceptable  to  the  area's  total  needs.  In 
the  interim,  however,  an  estimate  of  the  capital  cost  required  for  the 
interconnection  has  been  made,  based  on  anticipated  2020  flow  conditions. 

The  cost  amounts  to  some  $28.8  million. 


PLANTS  RETIRED  FROM  SERVICE 

Another  cost  factor  not  included  is  the  outstanding  bonded  indebted- 
ness of  the  existing  treatment  plants  that  would  be  abandoned  if  any  of 
the  five  alternatives  were  implemented.  The  amount  of  indebtedness 
associated  with  each  plant  could  not  be  determined  primarily  because  the 
information  was  unavailable.  Instead,  an  estimate  was  made  of  the  total 
outstanding  indebtedness  in  order  to  determine  the  overall  magnitude  of 
cost  involved.  This  was  based  on  unit  values  derived  from  service  areas 
where  this  information  was  kncwn  and  extended  to  the  total  area.  Based 
on  this  approach,  the  t^tal  outstanding  indebtedness  for  the  existing 
treatment  facilities  was  estimated  at  approximately  $401,500,000  or 
$23,700,000  per  year  if  amortized  over  a 50-year  period  using  an  interest 
rate  of  5.5  percent.  This  represents  the  maximum  cost  level  which  could 
be  incurred  if  all  plants  were  abandoned,  as  would  happen  under  Alternative 
IV.  This  figure  represents  only  about  four  percent  of  that  system's  ahnual 
costs.  A portion  of  these  costs  may  have  to  be  assumed  or  reimbursed 
when  trying  to  consolidate  existing  operations  and  upgrade  treatment  for 
the  other  NDCP  alternatives.  Determination  of  these  costs,  as  well  as 
the  amount  to  be  reimbursed,  will  rest  with  the  USEPA,  the  States  and 
others  responsible  for  these  decisions. 
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The  cost  of  dismantling  and  scrapping  the  abandoned  plants  also  is 
not  included  in  the  estimates  for  the  alternatives.  It  was  assumed  that 
the  salvage  value  of  the  existing  treatment  facilities,  and  especially 
the  land  made  available,  would  equal  or  exceed  the  cost  of  razing  the 
plants  to  be  retired  from  service. 


COST  OF  ALTERNATIVE  PLANS 

The  costs,  both  capital  and  annual,  for  each  of  the  five  alternatives 
are  summarized  in  Table  XI-1.  The  annual  costs  were  computed  using  the 
current  Federal  interest  rate  of  5.5  percent.  There  were  seven  special 
cost  considerations  that  were  incorporated  into  the  design  of  these 
estimates  that  warrant  special  mention  because  subsequent  economic  con- 
ditions may  warrant  a change.  The  cost  implications  in  changing  sane 
of  these  design  considerations  and  the  interest  rate  are  discussed  in 
Appendix  D. 

The  main  line  conveyance  systems  were  designed  for  2020  flows  to 
recognize  the  economics  inherent  in  the  construction.  This  was  based 
on  the  assunption  that  treatment  facilities  planned  for  1990  would 
be  expanded  over  time  to  accept  the  projected  increased  flows.  Thus, 
definite  cost  savings  could  be  achieved  by  avoiding  phased  construction 
of  this  particular  system  component. 

The  treatment  system  costs  were  based  on  the  physical  layout  and 
capacity  required  to  meet  1990  design  flow  conditions.  Hcwever,  in  all 
cases,  except  for  the  Land  treatment  system,  the  2020  acreage  was  acquired 
initially.  This  assured  the  capability  to  expand  in  accordance  with 
future  needs  and  minimize  any  long-range  disruption  to  local  land-use 
planning  efforts. 

The  capital  cost  for  the  Land  treatment  systems  includes  only  the 
lands  required  for  the  lagoons  and  buffer  zones  needed  in  conjunction 
with  1990  flows.  Lands  required  for  the  2020  flows  could  be  safeguarded 
by  negotiating  a "first-right- to-buy"  option.  This  would  not  limit  the 
owner  from  selling  at  any  time,  but  only  guarantee  the  operating  entity 
the  first  right  to  negotiate  and  purchase  the  land  at  a mutually  agree- 
able price.  Time-phasing  of  the  acquisition  program  was  adopted  to 
minimize  the  economic  impact  to  the  outlying  area.  This  approach  would 
retain  the  lands  in  private  ownership  and  production  for  as  long  as  is 
possible.  At  the  same  time  the  payment  compensating  local  interests 
for  the  loss  of  tax  revenue  on  purchased  land  has  been  included  in  the 
annual  operating  costs.  This  amounts  to  $1.1  million  and  $0.3  million 
for  Alternatives  IV  and  V,  respectively. 

The  cost  for  the  rock  and  soil  management  system  included  in  all 
five  alternatives  was  based  on  the  option  of  making  the  maximum  commer- 
cial use  of  the  material.  This  would  involve  strategically  stock-piling 


Table  X-l 

Alternative  Cost  Comparisons 
Costs  ( J Million)  a/ 


I 


the  material  and  using  the  material  over  time.  This  would  safeguard  the 
resource  base  of  the  study  area  and  help  hold  material  costs  to  a rea- 
sonable level.  As  such,  it  represents  but  one  cost  option  that  could 
be  used. 

Option  1 of  the  potable  reuse  system  was  used  in  the  sumnary  esti- 
mates. This  option  requires  that  the  Illinois  portion  of  Lake  Michigan 
withdrawal  be  maintained  within  the  present  3,200  cfs  constraint. 

The  cost  estimates  do  not  include  any  equivalent  for  interest  during 
construction.  Due  to  the  uncertainties  of  funding  and  potential  variation 
in  implementation  scheduling,  allowances  for  this  type  of  cost  was  not 
included. 

An  intermix  of  two  sludge  options  also  are  involved  in  the  cost 
sunmary  table.  The  sludge  option  involving  the  utilization  of  surface 
mines  was  used  for  Alternatives  III,  IV  and  V.  Ch  the  other  hand,  the 
option  of  agricultural  utilization  of  sludge  was  used  for  Alternatives  I 
and  II.  Adoption  of  this  latter  option  follows  the  current  practices 
(Alternative  I)  and  the  use  constraint  of  the  sludge  fran  the  Physical- 
Chemical  process  (Alternative  II).  Utilization  of  the  surface  mine  recla- 
mation option  would  minimize  the  inpact  on  the  resource  base  of  outlying 
areas  while  at  the  same  time  providing  increased  opportunity  to  meet  a 
range  of  land- related  needs. 


COST  COMPARISON  OF  ALTERNATIVES 

OVERVIEW 

Meeting  the  goals  of  PL  92-500  will  require  approximately  three 
times  the  capital  expenditure  needed  to  consolidate  the  existing  plants 
and  upgrade  the  remaining  plants  to  meet  current  standards  (Alterantive 
I).  At  the  same  time,  the  adjusted  annual  costs  for  operation,  main- 
tenance and  replacement  will  increase  by  some  4 to  6 1/2  times,  depending 
upon  the  technology  used.  Most  of  the  increase  is  attributable  to  three 
factors:  (1)  the  differential  in  water  quality  goals;  (2)  the  necessity 

to  collect  and  treat  storm  water  runoff;  and  (3)  the  reuse  and  redistri- 
bution system  provided  to  meet  local  needs  including  potable  water  sipply 
deficiencies.  Three  of  the  functional  components,  the  treatment,  storm 
water  management,  and  conveyance  systems  account  for  80  to  90  percent  of 
the  five  alternatives’  total  capital  expenditures.  The  operational,  mainte- 
nance and  replacement  costs  were  analyzed  in  a similar  manner.  Chly  the 
annual  costs  associated  with  the  treatment  systems  were  predominant.  The 
annual  operating  costs  for  this  functional  component  amounted  to  60  percent 
of  the  total  for  Alternative  I.  The  corresponding  equivalent  percentile 
was  approximately  75  percent  for  Alternatives  II  and  III;  55  percent  for 
Alternative  IV;  and  70  percent  for  Alternative  V. 
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NATURE  OF  COSTS 


The  system  related  costs  discussed  in  the  previous  paragraph  are 
only  part  of  the  financial  consideration.  Very  few  of  the  costs  are 
single-purpose  and,  hence,  related  only  to  the  water  quality  control. 
Multiplicity  exists  in  many  of  the  functional  components  - for  example, 
the  stoim  water  management  program.  This  program  will  not  only  be 
responsive  to  the  need  for  the  capture  and  treatment  of  runoff  as  a 
source  of  pollution,  but  also  provide  significant  reductions  in  uroan 
water  damage  problems  as  well  as  a source  for  water  supplies . It  is 
within  the  broader  framework  of  fulfilling  part  of  the  area  s total  needs 
that  the  alternatives ' cost  must  be  assessed.  Moreover,  it  is  because  of 
the  multiple -purpose  nature  of  the  alternatives  that  the  actual  extent  of 
the  Federal,  State  and  local  participation  and  cost  sharing  cannot  be 
determined  at  this  time.  Hie  development  of  this  type  of  information  is 
beyond  the  scope  of  study.  What  is  required  is  a detailed  investigation 
as  to  the  economic  justification  and  cost  effectiveness  of  project  elements 
in  meeting  a multiplicity  of  needs.  However,  in  the  absence  of  this  type 
of  input  the  costs  for  each  alternative  should  be  apportioned  in  relation 
to  the  guidelines  set  forth  in  PL  92-500.  This  will  provide  at  least 
some  indication  of  the  costs  to  the  people  at  the  National,  State  and 
local  levels. 
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SECTION  XI 

SUMMARY  OF  FINDINGS 
Relationship  of  Assessment 

Daring  this  study  care  has  been  taken  to  avoid  characterizing  the 
inpacts  of  the  alternatives  and  various  options.  The  characterizing  of 
an  inpact  and  its  effect  as  either  beneficial  or  detrimental  is  considered 
the  responsibility  of  those  who  are  either  directly  or  indirectly  affected. 
Each  concerned  individual  must  analyze  the  impacts  and  decide,  based  on 
his  or  her  own  feelings  and  circumstances,  whether  or  not  an  inpact  is 
good  or  bad. 

The  inpact  assessment  involved  a two  part  process:  (1)  the  identifi- 

cation of  impacts;  and  (2)  the  measurement  of  impacts.  An  impact  is  any 
potential  change  to  existing  conditions  brought  about  by  the  alternative 
plan.  Accordingly,  the  alternative's  resource  requirements,  functional 
components,  operational  considerations  and  potential  changes  in  water 
and  land  uses  all  served  as  the  basis  for  evaluating  the  resultant  impacts. 
The  measurement  of  these  impacts  which  followed,  essentially  identified 
the  potential  effects  of  the  alternative  on  the  current  social,  environ- 
mental, institutional  and  economic  conditions  of  the  affected  areas. 

The  measurement  of  the  impacts  involved  either  quantifying  or  pro- 
viding qualitative  descriptions  in  such  a manner  that  a limited  number 
would  define  a comprehensive  summary  of  an  alternative's  inpact.  Care 
was  taken  to  minimize  the  use  of  subjective  judgments.  Whenever  possible, 
impacts  have  been  measured  using  numbers  derived  from  design  data.  Verbal 
descriptions  supplement  the  numbers  where  numbers  are  either  not  available 
or  inappropriate. 

The  decision  as  to  which  of  the  five  alternatives,  if  any,  is  to  be 
adopted  is  not  just  a matter  of  local  concern.  Hie  implications  extend 
beyond  just  the  study  area,  since  many  of  the  resource  impacts  will 
interact  with  the  preferences  and  objectives  of  those  people  that  reside 
in  the  rest  of  the  States,  the  Region  and  the  Nation.  At  each  of  these 
socio-political  levels,  there  is  a causal  relationship  that  must  be 
recognized. 

Summary  of  impacts 

In  order  to  provide  a proper  framework  of  analysis,  the  impacts  for 
each  alternative  have  been  summarized  in  Tables  XI - 1 through  XI-5.  The 
information  is  displayed  in  such  a way  as  to  identify  the  type  of  impact 
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which  would  result  if  the  alternative  would  be  implemented  and  the  geo- 
graphical division  affected.  The  individual  socio-political  divisions 
are  identified  by  a series  of  colunn  headings  along  the  top  of  the  table 
to  clarify  the  causal  relationship  involved.  In  addition,  there  are 
subcategories  within  each  division  to  help  further  define  the  various 
social  interest  groip(s)  that  would  be  affected. 

The  individual  categories  of  inpacts  are  listed  vertically  along 
the  side  of  the  table.  Each  characterizes  a particular  aspect  of  a 
change.  The  first,  ecological,  describes  the  environmental  output 
and  effects  for  the  alternative.  The  next  category  shows  the  primary 
resources  required  for  system  operation.  Secondary  impacts  are  not 
included,  though  some  are  discussed  in  Appendix  B.  The  third  category 
indicates  the  changes  in  water  and  land  usage,  both  direct  and  potential. 
Other  categories  are  provided  which  further  tend  to  indicate  the  range 
of  system- related  impacts.  The  category  regarding  the  change  in  public 
perception  reflects  same  of  the  reactions  perceived  during  the  study 
effort.  This  will  be  stpplemented  over  time  as  each  of  the  socio-political 
areas  establish  closer  working  relationships  in  what  must  be  a conmon 
concern  for  inproving  the  environment  and  conserving  the  nation's  resources. 

Whenever  any  component  of  the  alternative  or  the  alternative  as  a 
whole  causes  an  impact  in  a certain  area,  an  entry  is  made  in  the 
tabular  display.  Where  blank  "boxes"  occur,  no  impact  has  been  identified. 
This  in  itself  may  be  beneficial  or  detrimental.  Moreover,  the  same 
vertical  and  horizontal  category  headings  are  used  on  all  of  the  summary 
inpact  displays.  This  should  facilitate  comparing  alternatives.  In 
this  manner,  the  entries  in  the  same  "box"  on  all  five  displays  can  be 
compared  to  determine  what  one  alternative  will  or  will  not  do  in  relation 
to  the  other  alternatives. 


XI  - 2 


Table  XI-1 

Sumnary  of  Inpacts  Produced  by  Alternative  I 
(64  Conventional  Biological  Treatment  Plant  Plan) 


Chicago-South  End  of  Lake  Michigan  Study  Area 
Outlying  Area  of  Influence 

Rest  of  States,  Region,  Rest  of  Nation,  and  International 
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SUMARY  OF  I FACT'S  PROHJCED  KY  ALTERNATIVE  I 


qiicaoo  srxmi  em>  of  lake  Michigan  stun  area 


IMPACTS  OR  CHANGES  PRODUCED  BY  PLAN 

I.  ECOLOGICAL 

•Water  Quality  Output  1.  Water  Quality 
(mg/liter) 

BOD  20 

Phosphorus : 

111.  R.  - S 2.  Air  Quality 

L.  Mich.  1 

Nitrogen  17 

3.  Aquatic  Life: 

Suspended  la)  Fisnery 

Solids  2S 

Total  Dissolved  (h)  Other  Biota 

Solid*  600 

• Variable,  subject 

tu  dilution  flows.  4.  Terrestrial  Attributes 

(Wildlife) 


II.  r TIRCL  REQUIRH^TS  •/ 

1.  Electrical  (Megawatt  Power  needs  range  from  some  3,200  (1990)  to  3,600  (2020).  The  associated  investment 

Hours/Day)  program  may  increase  both  the  area's  prime  loan  interest  rates  and  the  consumers' 

power  rates. 


2.  Natural  Gas  (Million  Produce  no  net  fuel  needs. 

Cubic  Feet/Day)  Sufficient  syntlietic  gas 

generated  in  process  to 
meet  treatment  needs. 

3.  „nemicals  (Tons/Day)  Chemical  needs  for  treat 

meat  range  from  44  (1990) 
to  SI  (2020). 

Ill  . WATER  AND  LAND  USE  GIANGES 
Water  Use: 

1.  Water  Supply  This  plan  could  not  meet  the  area's  water  simply  requirements  over  the  next  50  years  nor 

eliminate  current  depletion  of  ground  water  table  in  western  portion  of  Illinois  area. 

2.  Water  Damages  Provides  some  degree  of  flood  control  only  in  those  areas 

served  by  contained  storm  water  and  sewage  sewer  systems 

3.  In  Stream  Recreation  Provides  limited  increase  in  water-based  recreation  and  use 

potential  on  those  streams  with  improved  flows. 


4.  Curmcrcial  Navigation  Provides  potential  for  deficiency  in  flows  necessary  to 
sustain  projected  waterborne  traffic. 

Land  Use: 

1 . ( kinged  Land  Uses : 

a.  Fee  Purchase  b/  Some  1,500  acres  required  lor 

treatment  and  storm  water 
management  systems 

h.  Restoration  of 
Surface  Mines 
(Sludge  Option  9 1 
Contractual) 

2.  Intensified  Land  Use: 

a.  Irrigation 
Facilities 
Contractual 

b.  Agricultural  Sludge 
Utilization  (Sludge 
Option  »1  Contrac 
tual) 

3.  Recreation  G Open  Space  lYovides  limited  increase  in  water  based  recreation 

and  use  potential  on  those  streams  with  in^rovrd  flows. 


CNNERS  OF  SYSTB4 

STUDY  AREA  LAWXWNEKS  0710*  CONCERNED  REQUIRED  LANDS 

TAXPAYERS  ALONG  STREAMS  CROUPS  FARMERS  RESIDENTS 


Produces  measurable  increase  in  dissolved  oxygen.  No  reduction  in  phosphorus  content  from 
municipal  and  industrial  sources  for  streams  tributary  to  the  Illinois  River.  For  Hows 
tributary  to  Lake  Michigan,  phosphorus  content  reduced  to  90  percent.  Interim ttant  degra 
dation  will  be  effected  by  untreated  storm  water  naioff. 


Plan  would  facilitate  future  efforts  to  attain  Aerosols  will  be  present  but 

desired  ambient  levels.  should  not  constitute  a hazard. 


Provides  an  enhanced  ecosystem  for  increased  production  of  desirehlc  species. 


Plant  consolidation  without  redistribution  cf  treated  water  will  adversely  effect  the 
ecosystem  of  small  streams  in  dry  periods  and  cause  a redr ~t ion  in  flowing  water  biotic 
(aquatic  organisms)  communities. 

Limited  increase  in  birds  and  other  animals  winch  feed  on  aquatic  organuns  inhabiting  the 
unproved  water  courses . 
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StfflARY  O'  MttCTS  PROUCH)  BY  ALTERNATIVE  I 


OHICAGD  SLWni  BC  O LAKE  M1QIIGAN  STUW  AREA 


DCftCTS  OR  CHANGES  PRODUCED  BY  PLAN 


STUDY  AREA 
TAXPAYHLS 


LAMUMttS  OTHER  CTNLHWED 

AUK.  STREAK,  GROUPS 


GNMRS  OF  SYST&4 
REQUIRED  LAMJS 
KAIROS  RESIDENTS 


TV.  LAW)  VALUES  a/ 


1.  Potential  lln recovered 
Losses  c/ 

Minor  losses 
From  property 
tax  rolls  for 
purchased  lands. 

Anything  in  addition  to 
reiafcursemrnt  for  either 
income  protection  (leased 
lands)  or  the  full  market 
value  of  lands  and  relo 
cation  assistance  inherent 
in  the  potential  displace- 
ment of  soar  3,400  people. 

2.  Patent tal  Unpaid 
for  Gains 

lax  revenue 
gain  and 
increase  in 
property 
values. 

tahanced  pro 
perty  values 
along  streams 
of  improved 
quality. 

Provides  additional 
land  for  other  uses 
due  to  abandonment 
of  existing  treat 
ment  plants . 

V.  REVENUES  KRtW  HI  CYCLING 
REUSE  a/ 

l.  Agriculture 

2.  Industrial 
Manufacturing 

Industries  experi- 
ence net  increase 
in  wastewater  treat 
ment  cost. 

3.  Power  Plants 

VI.  fWUhrk€KT  a/ 

Potential  employment  ranges  from  some  2,610  persons  in 
to  operate  and  maintain  imnicipal  treatment  plants  and 

1990  to  3,040  persons  in  Z020 
related  works. 

VII.  INSTITUTIONAL  a/ 


VIII.  COST  OF  PLAN 

MTIXtCK)  a/  d/ 

1.  Capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

annual ) 

3.  Operation,  Maintenance 

6 Replacement  Costs 
(average  annual) 

4.  Total  Average  Annual 

Costs 


Represents  current  planning  goals  for  regional i ration.  Coordination  throughout  the 
study  area  would  he  necessary  and  would  involve  adoption  of  contractual  and/or 
consolidation  arrangements . Sludge  management  program  would  also  necessitate 
cooperative  arrangement s with  the  outlying  area  of  influence. 


$670 


$ 39 


$ 4S 


$ 84 


5.  Industrial  Pre treatment 

Costs  (average  annual)  e/ 


Ranges  from  <>2.1 
(1972)  to  142.0 
(1990). 


IX.  (HANEKS  IN  W1BL1C 

TOtn  ttti  w ron^N  i nc. 
wyirr  nr  nror  waM 

AMI  IHPACTC  FWWTTAK  a/ 


Decrease  in 
disposable 
income 
caused  by 
sewer 
patterns . 


Itiham earnt  of  property  values  and  Anxiety  from  interest 

recreational  potential  on  major  acquisition  proceedings, 

streams  only.  Inconvenience  during 
construction  and  soar  disruption  to 
comaunitv  cohesion  and  growth  patterns. 


NOTES: 

a / Applies  to  the  agricultural  utilization  of  sludge. 

V Based  cm  2020  requirements  heir*  purchased  in  1990  isiless  phasing  indicated.  Excludes  some  1,190  acres  already  owned  in  the  study  area  that  would  be 
incorporated  into  system  (plant  or  access  points). 

c/  FPtentul  imrecovered  losses  are  generally  considered  to  be  any  reel  or  imagined  losses  in  excess  of  net  average  annual  income  .for  earners  of  leased 
lands;  or  in  excess  of  the  full  market  value  for  the  purchased  lands  and  relocation  assistance  available  aider  the  provision  of  the  Uniform 
Relocation  Assistance  and  Real  Property  Acquisition  Policies  Act  of  1970. 

d/  Assises  that  the  federal  taxpayers  will  finance  7S  percent  of  the  capital  costs  and  that  the  stiafv  area  taxpayer  will  finance  the  reamimng  2S 

percent  of  the  capital  cost  (less  any  assistance  the  States  may  elect  to  contribute)  plus  100  percent  of  the  operation,  maintenance  and  replacement 
costs;  provided  the  plan  is  certified  by  designated  regional  clearinghouses  and  the  States  aixl  approved  for  finding  inder  the  construction  grant 
program  of  the  U.S.  K..P.A.  All  costs  are  computed  over  50  years  at  S.5  percent  interest  rate. 

#/  Cost  level  which  would  he  incurred  by  imlustry  to  meet  current  State  standards  or  guidelines  These  costs  are  not  tnc  luded  in  the  plan's  cost 
estimate.  Rhile  present  experwlitures  levels  may  exceed  the  cited  ants,  the  additional  capital  investments  required  would  be  offset  by  savings 
in  operating  costs. 


— o 


senary  of  i**crs  mooucH}  ir  alternative  i 
OUTLYING  AREA  OF  UFljUBCE 


ILLINOIS  IM)1ANA 

OWNERS  OF  SYSTW  OWM5KS  OK  SYSTW 

REQUIRED  LAMB  (7TT«  OONGHND  OlHBt  CONC91NH)  REQUIRED  LAMB 

IMPACTS  OR  GANGES  PWMJCH)  BY  PLAN  FAROS  RESIDENTS  GROUPS  GROUPS  FAMOS  RESIDENTS 

1.  BCOLOGICAL 

1.  Water  Quality 

2.  Air  Quality 

3.  Aquatic  Life: 

(a)  Fishery 

(b)  Other  Biota 

4.  Terrestrial  Attributes 

(Wildlife) 

II.  REStURCE  RBquiRBOirS  a/ 

1.  Electrical  (Megawatt  The  associated  investment  program  may  increase  both  the  area's  prime  loan  interest  rates  and  the  consuearrs  ’ 

Hours/Day)  power  rates. 

2.  Natural  Gas  (Million 

Oijic  Feet/Uey) 

3.  Chemicals  (Tons/Dey) 

III.  WATER  Q LAM)  USE  OIANGLS 
Water  Use: 

1.  Water  Supply 

2.  Water  Damages 

3.  In-Stream  Recreation 

4.  Coamrrvial  Navigation 
Land  Use: 

1.  Changed  Land  Uses: 

a.  Fee  Purciui>e  b/ 

b.  Restoration  of 
Surface  Mines 
(Sludge  Option  12 
Contractual) 

2.  Intensified  Land  Use: 


a.  Irrigation 
Facilities 
(Contractual) 


Thased  leasing 
of  acreage  from 
9,700  in  1990  to 
10,100  in  2020 . 


b.  Agricultural  Sludge  ftiased  leasing 

Utilization  (Sludge  of  acreage  from 

Option  #1-  47,300  in  1990 

Contractual)  to  S7,000  in 

2020. 


Isgmses  need  for  local  couities  to 
incorporate  long-term  agricultural 
ctmni tments  in  land-use  plans. 


3.  Recreation  3 Cpen  Space 


COPY  AYAH  ABLE  TO  PDG  DOES  K3T 
PERMIT  FULLY  LECIBLE  PFMCTIQN 


XI-6 


SIMAARY  OF  MHCH5  PMCIUUCH)  BY  ALTWNATIVE  l 


OUTLYING  AREA  OF  DffLUENCE 


IMPACTS  OR  CHANGES  WOCUCH)  BY  PLAN 

IV.  LAND  VALUES  a/ 

1.  Potential  Unrecovered 
Losses  c/ 


ILLINOIS 

CBOiiLS  OF  SYSTB4 

RBQUIRH’  LAWS  OllflK  CHNUKNH) 

FA nos  RESIDENTS  GROUPS 


Anything  in  addition  to  reim- 
bursement for  both  income 
protection  and  long  tens  cap- 
ital gains  (alternative  uses) 
for  leased  lands. 


I MU  ANA 

OW«*S  OF  .SYSTB4 

OTTO*  OtCBUfi)  RHJUIRKP  LAWS 

CROUPS  Y AIM5LS  RESIDENTS 


Anything  in  addition  to  rein 
hursement  for  both  income 
protection  and  long-term  cap 
ital  gains  (alternative  uses) 
for  leased  lands . 


2.  Potential  Unpaid 
for  Gains 


Patential  for  increase  in  land  values 
and  economic  hase  due  to  reclamation 
of  surface  nines  owned  by  system. 


V.  REVLMJES  FRO!  RECYCLING 

5 HB1SE  a7 

1.  Agriculture  fotential  for  net  incoaie  gain  Potential  for  reduction  in  demand  for  Potential  for  net  inccme  gain 

from  nutrient  recycle  in  lieu  coaanercial  agri  fertilizer.  from  nutrient  recycle  in  lieu 

of  commrcial  fertilizer.  of  camnercial  fertilizer. 


2.  Industrial 
Manufacturing 


l.  Power  Plants 


VI.  tMPLOYXyr  a/  Potential  for  employment  ranging  from  some  260  Potential  for  caploynrnt  relatively  constant, 

persons  ui  1990  to  280  persons  in  2020  to  operate  requiring  some  60  persons  in  both  1990  and  2020 

and  imintain  the  sludge  management  program.  to  operate  and  maintain  sludge  management  program. 


VII.  INSTITUTIONAL  a/  Cooperative  arrangements  and  coordination  of  sludge  utilization  sites  required  in  order  to  insure 

compliance  with  Counties'  land  use  plans. 


VIII.  COST  OF  PLAN 

(rHTtlKKTa/  0/ 

1.  Capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

annual) 

3.  Operation,  Maintenance 
f,  Replacement  Cost 
(average  annual) 

4.  Total  Average  Annual 

Costs 

5.  Industrial  Pretreatment 
Costs  (average  annual)  e/ 

IX.  Q1ANGES  IN  RJBLIC  Die  associated  investment  program  may  increase  both  the  area's  prime  loan  interest  rates  and  the  considers' 

vmn  cr  (iew  werar  ''*** 

AW)  MKTS'  nof  PLAN  a/ 


NOTTS: 

a/  Applies  to  the  agricultural  utilization  of  sludge. 

b/  Rased  cn  20  20  requirements  being  purchased  in  1990  isiless  phasing  indicated.  Excludes  some  1,190  acres  already  twned  in  the  studv  area  that  wmld  be 
incorporated  into  system  (plant  or  access  points). 

c/  Pnential  m recove  red  losses  are  generally  considered  to  be  any  real  or  imagined  losses  in  excess  of  net  average  annual  income  for  owiers  of  leases! 
lands,  or  in  excess  of  the  full  market  value  for  the  purchased  lands  and  relocation  assistame  available  uider  the  provision  of  the  Uniform 
Relocation  Assistance  and  Real  Property  Acquisition  ftilicies  Act  of  1970. 


d / Assuaes  that  the  Federal  taxpayers  will  finance  7S  percent  of  the  capital  costs  and  that  the  study  area  taxpayer  will  finance  the  remaining  2$ 

percent  of  the  capital  cost  (less  any  assistance  the  States  may  elect  to  contribute)  plus  100  percent  of  the  operation,  maintenance  and  replacement 
costs;  provided  tne  plan  is  certified  by  designated  regional  clearinghouses  and  the  s*ates  and  approved  for  fowling  aider  the  construction  grant 
program  of  the  U.S.  E.P.A.  All  costs  are  amguted  over  SO  years  at  S.S  percent  interest  rate. 


e/  Cost  level  which  would  be  incurred  by  industry  to  meet  current  State  standards  or  guidelines.  These  costs  are  not  included  in  the  plan's  cost 
estimate  Nhile  present  expenditures  levels  may  exceed  the  cited  costs,  the  additional  capital  investments  required  muld  be  offset  by  savings 
in  operating  costs. 


XI -7 


COPY  AVt!!$r>iF  if]  1 on  finpc  wn-r 

MB 


.'UMMY  l*  MMCTS  nuuu  BY  Ai  lWMTIVh  I 


Table  XI -2 


Summary  of  Inpacts  Produced  by  Alternative  II 
(33  Physical-Chemical  Treatment  Plant  Plan) 

Chicago -South  End  of  Lake  Michigan  Study  Area 
Outlying  Area  of  Influence 

Rest  of  States,  Region,  Rest  of  Nation,  and  International 
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n'tCATo  fnmi  pmi  of  iajct  Michigan  subw  am* 


IMPACTS  CR  Q WOES  TOUCH)  BY  PLAN 


I.  BDCHiT.lCAl, 


Itater  Quality  Output 

1.  Water  Quality 

(■g/liter) 

BOO 

3 

Phof  (Atone  0.1  - 

0.2 

2.  Air  Quality 

Nitrogen 

2.S 

Suspended 

Sol  ids 

1 

3.  Aquatic  Life: 

Total  Dissolved 

Solids 

535 

(a)  Fishery 

UWf*S  (f  KYSTB* 

SHITY  NREA  IAWW>i3<S  HTHBl  (XICTPW)  RHnilHPI)  LAW* 

TAXPAYWS  AIXVT  TOFAMS  TOlfN  FAW4VS  RESIUMS 


Produces  w>unhic  increase  in  dissolved  ojryy.cn.  Reilticcs  phosphorus  and  nit  mem 
discharges  from  maiicipal  and  uvJnstrinl  wunrs  and  the  first  2.5  - 2.H5  inches  of 
stem  *«ter  runoff  l»y  99  .and  97  prrvent.  respectively  • thereby  reducing  potential 
for  algal  blow*. 


baits  sr*e  5S2  to  t»67  toas  of  chcaucals  and  jnrt  iculatcs  daily  for  l‘J*>  and  1020, 
respectively.  Discharge*  are  within  acceptable  IWW  air  mission  standards  except 
for  nitrogen  oxides,  which  has  potential  for  being  an  infrapmt  source  of  Irritants. 


Provides  an  enhanced  ecosvstm  for  increased  production  of  drsirahle  specie*. 


(b)  Other  Biota 


//  . . . Increases  the  standing  water  biotic  (aouatic  organisms)  caeuntus.  . . . // 


4.  Terrestrial  Attributes 
(Wildlife) 


Increase  in  birds  and  other  animals  which  feed  on  aouatic  orrnmms  inhabiting  the 
uji  roved  wit  ere  nurses  and  stars  I in*  water  iipoumhvnts . 


II.  KLSrtRTF.  RBQU1R1MWS  a/ 

1.  Lloctrical  (Mcp;iw;itt 
Ilnurs/ (lay) 


Power  needs  range  frm  some  10, VIP  il'«90)  to  12,300  (2020).  The  associated  investim-nt 
program  miy  increose  both  tl»e  arm's  prime  loon  interest  rates  and  the  considers  * 
power  rates. 


2.  htitural  Gas  (Mi Him 
Cvhic  Fect/Dny) 


Fuel  nemk  range  frm  ISO  (1990)  to  160  (2020).  kimmutment  could  curtail  efforts  to 
sifiply  other  coagictitive  needs  with  higher  me  prioritie*  . Increased  JtwnmJ  wnild 
probably  increase  consioasrr  rate-. 


3.  Chemicals  (Tons/JFiy) 


Ommnl  needs  for  treatment 
range  frm  4, INI  (1900)  to 
S.030  (2020) 


111.  W.TIH  U LAW!  USI  UWNGTS 
Wntcr  Use: 

I.  biter  Supply  This  plan  would  meet  the  area’s  water  sigyilv  rr«|uirments  over  the  next  50  vears  .uxl 

cl  initiate  the  current  depletion  of  ground  water  table  in  the  western  portion  of  the 
Illinois  ansa. 


2.  Nntcr  Ikwngcs 


Provides  significant  reduction  of  overflow  on  soaa* 
09,900  flood  Plain  acres. 


3.  (n- Stream  Recreation  Provides  enhanced  potential  for  writer  (vised  rtvroi 
tionnl  opportimitics.  »«fv»scs  n«*t*d  for  »lrcisinns 
regulating  flow  distrihut ion  ami  stream  usage. 


4.  CcMacrcial  Navigation  Redistribution  of  flows  ami  loch  pumvigo  sufficient 
to  sustain  projected  water -home  traffic. 


Lind  Use: 

1.  Changed  I am  I Uses: 
a.  Fee  (Yirchase  W 


b.  Restoration  of 
Surface  Mines 
(Sludge  Option  *2 
Contractual) 

2.  Intensified  land  Use: 

a.  Irrigation  Provide*  basis  to  control  growth  i*it terns  .ind 

Facilities  maintain  balance  between  intensive  arm  ikvelop 

Cantrnctiml  ments  ami  open  spine  usage. 


63,900  .Kies  acquired  for  the 
treatment  ami  'torn  water 
management  systems. 


Rinsed  leasing  of  acreage 
decreases  with  changed  laml 
use  frm  116,300  in  1990  to 
R7.100  in  2020. 


b.  Agricultural  Sludge 
Utilization  (Sludge 
<Y>tinn  »l  Gnntrac 
Ml) 


3.  Recreation  U <^cn  Space 


COPY  AVAU s ' E 1 0 

PERMIT  FULLY  il£;2iE  tfMlOH 


Provtiles  potential  for  development  of  remuiiwl  ami  envirmmmt.il  corridors  along 
seme  500-mlIes,  or  more,  of  stream.  Additional  potential  is  prnvtilrd  hv  the  rural  ami 
sitwirhan  storm  water  ImpoumW-nt^ , md  by  treatmnt  plants  with  sufficient  lapa.itv  to 
maintain  through  flows  for  sells  five  fishery  iaromWnts 
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OF  DWT)  muon  KY  AJ.IWNATIVF 


II 


aucAm  sntmi  im>  of  lake  Michigan  sun  area 

MKTTS  (JR  OMCXS  FMJCUOD  BY  P1AN 

SlUEB  MCA 
TAXPAYERS 

LAMB  V,  .MRS 
ALONT  sTREMfi 

and*  osusnfjt 

GRTUPS 

(W*KS  ip  SYSTW 
RHJU1RH)  LAMK 
FAJPCXS  MM  11  NTS 

IV.  LAM)  VALUES  a/ 

1.  Potential  Unrecorded 

Losses  c/ 

Minor  lasses 
frem  property 
tax  rolls  for 
purchased 
land* . 

Anything  in  addition  to  reim- 
bursement for  cither  i merer 
protection  (leased  lands)  or 
the  full  auriet  value  of  lands 
and  relocation  assistance  in 
he rent  in  thr  potential  dis 
placirernt  of  sore  18, 8tf>  people 

2.  totential  Unpaid 
for  turns 

Tax  revenue 
gain  ind 
increase  in 
property 
values . 

Bnliam.  -I  pro 
pert>  aIucs 

along  streare 
of  improved 
quality. 

Provides  additional 
land  for  other  lees 
due  to  .Abandonment 
of  existing  treat 
rent  plants . 

totential  incre  ase  in  crop 
prediction.  ipital  uprevr 

rents  to  lam  (drainage  and 
irrigation  svstere)  for  rural 
storm  water  program. 

V.  REVBMSS  FBfjM  MEYCI.ING 
1 KOBE  ay 

1.  Agriculture 

Treatment  of  rural  nawff  nuv 
stimulate  agricultural  pnxhxc 
tion. 

2.  Industrial 

Manufacturing 

Industries  expert 
encc  net  increase 
in  was  tauter  treat 

■Sufficient  qualitv  in  treated 
water  to  meet  most  industrial 
process  needs . 

mcnt  cost. 

3.  tower  Plants 


VI.  IMM/TOOfr  a/  Potential  employment  ranges  fit*  sane  9, MO  persons  in  1990  to  10,670  persons  in  2020  to 

operate  and  fountain  hijnily  technical  reaiicipal  and  stom  water  treatment  plants  and 
related  works . 


VII.  INSTinrriaWL  a/  Fjtceeds  current  pl;mmnc  goals  for  regional  i za Hon.  Coo  nil nation  throughout  the  sttxly 

area  would  be  neeessan  and  involve  adoption  of  contractiml  and/or  consol idat ion 
arrangements . Treatment  of  a portion  of  tile  wastewater  ami  the  sludge  reinarcwrnt 
pregrrei  would  necessitate  cooperative  arrangements  with  the  outlyi hr  area  of  influence. 


VIII.  COST  OF  PI  AN 

Cl  WTixino  a/  «y 


1.  Capital  Costs  (present 
worth | 

11,852 

2.  Capital  Costs  (average 
annual ) 

$ 109 

3.  Operation,  Maintenance 
f,  RrpLicremnt  Costs 
(average  annual) 

t 308 

A.  Total  Average  Annual 

Costs 

$ 417 

S.  Industrial  Pretreatment 

Costs  (overage  annul)  c/ 

Ranges  from  $50.0 
(1972)  to  $103.0 
(1*790)  . 

IX.  OIANCFS  IN  RJBLIC 

HEmi  (i-  uiwwrei 

AM)  IM’ACT'S  HCH  ftjfo  a/ 

tocronse  in 
disposable 
i octree  caused 
by  increased 
sewer  charges. 

Inham  caret  of  property  values  ami 
potential  for  increase  in  total 
recreational  opport i*i i 1 1 es . Incan 
venicr.ce  during  . tins t nation  and 
same  ilisrvption  to  community  cohc 

Anxietv  frtre  leasing  and  interest 
acquisition  proceedings. 

sion  and  growth  patterns  Anxiety 
f rum  the  effects  of  air  pollution. 


NOTES: 

a/  Applies  to  agicultural  utilization  of  sludge  (Option  #1)  and  K*tfr  Rrtr-e  (ptim  *1  (2,068  10’  (3,200  c fs ) aw>tmnH. 

IV  based  t*i  2020  requirements  being  purchased  in  1990  unless  phasing  indicated.  Fju  ludes  soar  I.IOO  acres  al reaN  owned  in  rhe  'tiah  area  that 
would  he  incorporated  into  system  (plant  or  access  points). 

c/  totential  in  recovered  losses  are  generally  considered  to  he  any  real  or  magmrd  losses  in  excess  of  net  average  annunl  inuar  (or  <»rerrs  ol 
leased  lands,  or  in  excess  of  the  toll  market  value  for  the  purchased  lamfc  and  relocation  assistance  available  mdrr  the  provision  of  thr 
Uniform  Hrlo»  at  ion  Assistance  mal  Real  Property  Acquisition  tolicies  Art  of  1970. 

d/  \ssimrs  that  the  Federal  taxpayers  will  finance  7S  percent  of  the  capital  ctv*ts  and  that  the  stiafv  area  taxpayer  will  finamr  the  remaining  ?S 
percent  of  the  capital  cost  (less  any  assistance  the  States  nay  elect  to  ccaitribute)  plir-  190  percent  of  the  qvratian,  mmiouicr  ami  replace 
rent  coats;  provided  the  plan  is  certified  by  designated  regional  clearinghouses  and  the  States  and  q proved  for  f tenting  ml rr  thr  .vjsfnat  ion 
grret  prrtfTaa  of  the  II. S.  F.P.A.  All  costs  are  computed  over  SO  years  at  S.S  percent  interest  rate. 

c/  Cost  level  incurred  try  industry  for  prctreatmmnt  prior  to  discharge  into  regional  svstna.  This  cost  i«  not  included  in  thr  cost  estimate  Mrm 
bursahle  cost  (user  fee)  incurred  by  regional  system  and  included  ia  the  protect  estimate  varies  with  treatment  technolorv  ifcaa-vet.  total  iost 
level  to  both  industry  and  regional  system  will  be  less  than  required  if  industry  would  totally  prrtreat  its  restrlaed  an  site  to  MIT  «pmlitv 
goals,  Furthermore,  the  total  cost  represents  a level  of  investment  which  is  generally  less  than  that  mint  red  to  meet  current  standard*  with 
additional  capital  itmestments  estimated  to  be  offset  by  operational  savings . 
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SIMfeftY  OF  l»«,l%rTN  W1UW  KY  AJTlWiATJVt  II 


DffMCTS  OR  OUNCES  PTWOCH)  BY  RAN 


ILLINOIS 

(1N31S  OF  SYSTV4 
RiqUIRB)  1AMK 

I'AWWS  RES  1I1NIS 


(im.YINi  AM  A OF  IfFLffXX 


anm  onwmii  orni a onNo*i«> 

onrs  ranirs 


IMUANA 

nMAS  OF  ‘flfSTW 
KHJUIRH)  I AUK 
FAItfRS  RESIHFNTS 


I.  Mater  Quality 


2.  Air  Quality 


3.  Aquatic  Life: 


(bi  iwLit  Biota 


4.  Terrestrial  Attributes 
(Mildlife) 


1 1 . RESOUWTL  KBQHIRlFtNrS  a/ 


1.  Electrical  (Megawatt 
1 tours //lay ) 


The  associated  investment  program  nay  increase  both  the  area's  prise  loan  interest  rnte*-  and  the  conscamrr-  * 
power  rates. 


2.  Natural  C-as  (Million 
Cubic  Kcct/Dny) 


3.  Chemicals  (Tons/Itay) 


III.  Aim  t,  I AM)  USE  owns 


1.  Mater  Sifiply 


2.  Mater  lkawiy.es 


3.  In- St rc\i*  Recreation 


4.  Ccamercinl  Navigation 


1.  Changed  IaimI  Uses: 
a.  Fee  lAircliase  b/ 


b.  Restoration  of 
Surface  Mines 
(Sludge  Coition  *2 
Contrac  tut) ) 


2.  Intensified  I .and  Use: 


a.  Irrigation 
Facilities 
(Contractual  1 


b.  Agricultural  Sludge  Phased  leasing 

Utilization  (Sludge  of  acreage  I'rta 

Option  »1  Contrac  SSI, 700  in  1900 

tual)  to  6S2.600  in 

2020. 


Ignwei  need  for  local  cocaitirs  to 
incorporate  long  tern  agricultural 
inwramh  in  land  u*o  plans. 


Phased  leasing 
of  acreage  free 
97,300  in  1990 
to  I IS, 200  in 

2020 


3.  Recreation  U i^ien  Space 


COPY  AVAU  A9LF  TO  DOC  DOES  KOI 
PERMIT  FULLY  LEGIBLE  pgSa^TiOH 
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S1WVRY  OF  I ►TACTS  BY  ALTERNATIVE  II 


r 


ft/TLYINC  AREA  OF  1NFHJENCT 


1 ►TACTS  iW  CHANGES  PRODUCED  BY  PLAN 
IV . LAND  VALUES  a/ 


1.  Potential  Unrecovered 

Losses  c/ 


ILLINOIS 

CMCRS  OF  SYSTBI 

REQUIRED  LAMK 

FAWBK  RESIDENTS 


Anything  in  addition  to  rein- 
bursement  for  both  income 
protection  and  long-term  cap 
ital  gains  (alternative  uses) 
for  leased  lands. 


THIILR  imBNll 

crons 


OTHER  CONCHWO) 
croups 


INDIANA 

OMNERS  OF  SYSTW 
REQUIRED  LANDS 

fajmlrs  residents 


Any  tiling  in  addition  to  rein 
hursement  for  both  income 
protection  anJ  long  term  cap 
ital  gains  (alternative  usd  I 
for  leased  lands. 


Potential  Unpaid 
for  Gains 


V . ki  VDJIFS  I lot  RECYCLING 

1 luusf  57 


1.  Agriculture 


Agricultural  ine  of  sludge  may 
stimilate  crop  production. 


Agricultural  use  of  sludge  may 
stimulate  crop  production. 


2.  Industrial 

Manufacturing 


VI.  IMPUWMENI  a/ 


Itotential  for  employment  ranging  from  some  1,510 
(persons  in  1990  to  1,570  persons  »n  2020  to  operate 
and  maintain  the  sludge  management  program. 


Potential  for  employment  ranging  from  saw  250 
persons  in  1990  to  270  persons  in  2020  to  operate 
and  maintain  the  sludge  management  prog rat. 


VII.  INSTITUTIONAL  a / 


Cooperative  arrangnnent'-  and  coordination  of  sludge  utilization  sites  required  in  order  to  insure 
ct**>l  iancc  with  Cr  attics'  land  use  p fares. 


VIII.  COST  Of  PLAN 

(S  MT1XTCK)  a/  d/ 

1.  Capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

annual ) 

3.  operation.  Maintenance 

& Replacement  Cost 
(average  annual) 

4.  Total  Average  Annual 

Costs 

5.  Industrial  Pretrcatment 
Costs  (average  annual)  e/ 


IX.  (JIANGES  IN  PUBLIC 


Anxiety  from  leasing  arrangements  and  the  effects  tliat  slixlge  utilization  program  would  have  on  land 
use  and  future  growth  patterns. 


a/  Applies  to  agicultural  utilization  of  sludge  (Cation  *1)  and  Hater  Reuse  Option  *1  ( 2 , (>#»*  N'.n  (3,200  cfs)  constraint). 

b/  Based  on  2020  requirements  being  purchased  in  1990  ixtless  phasing  indicated.  FJtcludes  srmw*  1,190  acres  already  owned  in  the  study  area  that 
would  be  incorporated  into  system  (plant  or  access  points). 

c / latent lal  tttrecoverrd  losses  are  generally  considered  to  be  any  real  or  imagined  losses  in  excess  ot  net  average  annual  income  for  owners  of 
leased  lands,  or  in  excess  of  the  full  market  value  for  the  purchased  lands  and  relocation  assistance  available  iftder  thr  provision  of  the 
Uniform  Relocation  Assistance  and  Real  Property  Acquisition  Policies  Act  of  197P. 

d/  Assuoes  that  the  Federal  taxpayers  will  finance  75  percent  of  the  capital  costs  and  that  the  studv  area  taxpayer  will  finance  the  remaining  25 
percent  of  the  capital  cost  (less  ary  assistance  the  States  may  elect  to  contribute)  plus  100  percent  of  the  operation,  mm  Mena me  and  replace 
mrnt  costs,  provided  the  plan  is  certified  by  designated  regional  clearinghouses  and  the  States  and  approved  for  finding  teidrr  thr  construct ton 
grant  program  of  the  U.s.  F.P.A.  All  costs  are  ccogsited  over  50  years  at  S.S  percent  interest  rate. 

e/  Cost  level  incurred  by  industry  for  pretreatment  prior  to  discharge  into  regional  system.  This  cost  is  not  included  in  the  cost  estimate.  Rem 
hursahle  cost  (user  fee)  incurred  by  regional  system  and  included  in  the  project  estimate  vane*  with  treatment  technology.  Mcwver,  total  cost 
level  to  both  industry  and  regional  system  will  be  less  than  required  if  industry  would  totally  pretreat  its  wasteload  on  site  to  NmT  quality 
goals.  Furthermore,  the  total  cost  represents  a level  of  investment  which  is  generally  less  titan  that  required  to  meet  current  standards  with 
adlitional  capital  investments  estimated  to  he  offset  by  operational  savings 
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Summary  of  Impacts  Produced  by  Alternative  III 
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Chicago- South  End  of  Lake  Michigan  Study  Area 
Outlying  Area  of  Influence 

Rest  of  States,  Region,  Rest  of  Nation,  and  International 


MJ4MKY  Of  IKfAlTS  PUOOUH)  BY  ALTUlNAriVE  Ill 
GlICAdY  SOWN  END  OF  LAKE  MICHIGAN  STUDY  ARIA 


DffACrS  (»  CHANGES  PRODUCED  BY  ELAN 
1.  LCHnr.KAl. 

Hater  Quality  Output  1.  Water  Quality 

(mg/ liter) 

BOO  3 

Riosphorus  0.10.2 

2.  \ir  Quality 

Nitrogen  25 

Suspended 

Solids  1 

Total  Dissolved  3.  Aquatic  Life: 

Solids  500  (a)  Fishery 


STUUV  ARIA 
TAXPAYER; 


1ANIXWNEKS  OHD-H  OKHINU) 

AUK;  STRIAE  GROUPS 


(WNERS  OF  SYSTIM 
RHJUIRED  lANIfc 
IARWRS  R1  SI  DIMS 


Produces  measurable  increase  in  dissolved  oxygen.  Reduces  phosphorus  and  nitrogen 
discharges  fn«  municipal  and  industrial  sources  and  the  first  2.5  - 2.85  inches  of 
stonn  water  runoff  bv  99  and  97  percent,  respectively  thereby  reducing  potential 
for  algal  b looms . 


Imits  some  10  to  11  tons  of  chemicals  and  particulates  daily  for  1990  and  2020, 
respectively.  Discharges  are  within  acceptable  IJSIJ’A  air  emission  standards. 


Provides  an  enlianced  ecosystem  lor  increased  production  of  desirable  species. 


(b)  Other  Biota 

4.  Terrestrial  Attributes 
(Wildlife) 

1 1 . kl.SU  lk(  E REQUIK1MLNTS  a 

1.  Electrical  (Megawatt 
l lours /Day) 


Increases  the  standing  water  biotic  (aquatic  organisms)  cumauii  ties . 

Increase  in  birds  and  other  animals  which  feed  on  aquatic  organims  inhabiting  the 
improved  watercourses  ami  standing  water  liqxHavknents . 


lYjwer  needs  range  from  some  11,600  (1990)  to  13,900  (2020).  The  associated  investment 
program  may  increase  both  the  area's  prime  loan  interest  rates  and  the  consumers' 
power  rates. 


2.  Natural  Gas  (Million 
Cubic  Eeet/Duy) 


.fuel  needs  range  frum  85  (1990)  to  102  ( 20  20).  luwni tment  could  curtail  efforts 
to  supply  other  competitive  needs  with  higlier  use  priorities  Increased  demand 
would  probably  increase  consumer  rates. 


3.  Chemicals  (Tons/Day) 


Chemical  needs  lor  treatment 
range  I ram  2,700  (1990)  to 
3,270  (2020). 


III.  WAT1R  t,  1ANP  USE  GIANl T.s 
Water  Use: 

I Water  Supply  Ibis  plan  would  meet  the  area's  water  supply  requirements  over  the  next  50  years  and 

eliminate  the  current  depletion  of  grouxl  water  table  in  the  western  portion  of  the 
Illinois  area. 


2.  Water  Damages  Provides  significant  reduction  of  overflow  on  some 

69,900  flood  plain  acres. 


3.  In  Stream  Recreation  Provides  enlianced  potential  for  water-based 

recreational  oppu rt un 1 1 i es . Irqxv.es  need  for 
decisions  regulating  flow  distribution  and  stream 
usage. 

4.  Convnr  rc  i a 1 Navigation  Redistribution  of  flows  and  lock  puqugc  sufficient 

to  sustain  projected  water  borne  traffic. 


Land  Use : 

1 . Changed  Land  Uses 

а.  Fee  ftirc base  W 66,700  acres  acquired  for  the 

the  treatment  ami  storm  water 
management  systems 

б.  Restoration  of 
Surface  Mines 
(Sludge  Option  * 2 
Contractual) 

2.  Intensified  land  Use 

a.  Irrigation 
Fac  i I it  ics 
(Contractual ) 


Provides  basis  to  control  grrwutli  pat  terns  and 
maintain  balance  between  intensive  area  develop 
wnts  and  oj>cn  space  usage. 


Rinsed  leasing  of  at  rrage 
decreases  with  t hanged  land 
use  from  116,300  in  1990  to 
87,100  in  2020 


b.  Agricultural  Sludge 
lit  1 1 1 zat  ion  (Sludge 
Option  »1 
Contract uni) 


■at  ion  i, 


-«r  500  miles,  or  im>re,  of  stream  Additional  potential 
-li'urf'.in  stom  witter  uqmatitarnf  s . .ind  bv  treatment  plants 
^ mnintain  through  flows  for  selective  fishrrv  impraaxkamts  . 
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with  sufficient  capacity  to 
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.summit  of  ifeacis  produced  by  aj/itonative  hi 

Qiir^fiD  .swmi  IK)  OF  LAKE  MICHIGAN  STIJW  AWA 


IMPAi'IS  UK  GIANCES  WODUL'U)  BY  PIAN 


STUJV  AREA  LANDCMM'RS  (THIHl  (BNO-WED 

TAXPAYERS  ALONG  STREAK?  GROUTS 


owtKs  of  asm 

REQUIRED  UWIS 
FAKERS  RESIDENTS 


IV.  1AND  VALUES  a/ 

1.  Potent ul  Hi  recovered 

Losses  c/ 


Minor  losses 
fro*  property 
tax  rolls  tor 
purchased  lands 


'•  Potential  Unpaid- 
for  Gains 


Tax  revenue 
gain  and 
increase  in 
property 
value. 


lnhanced  pro- 
pert)  value 
alcaig  streams 
of  tap  roved 
quality. 


V.  REVENUES  FROM  RECYCLING 

DEISE  a/ 

1.  Agriculture 


Provided  additional 
land  for  other  uses 
due  to  abandonment 
of  existing  treat- 
ment plants. 


Anything  in  addition  to 
reimbursement  for  either 
income  protection  (leased 
lands)  or  the  full  market 
value  of  lands  and  relocation 
assistance  inherent  in  the 
potential  displacement  of  some 
29,600  People. 

Potential  increase  in  crop 
production.  Capital 
i^rovmaents  to  land 
(drainage  I irrigation 
systems)  for  rural  stone 
water  program. 


Treatment  of  rural  rvxvoff 
aay  stimulate  agricultural 
production. 


2.  Indus  trial  Manufacturing 


Industries  ex- 
perience 

increase  in  waste 
water  treatment  costs. 


Sufficient  quality  in 
treated  water  to  meet  most 
industrial  process  needs. 


3.  Power  Plants 


VI . EK’LCTrKJ.T  a/ 


Potential  o^loyment  ranging  from  some  11, 130 persons  in  1990  to  12.S10  persons  in 
to  operate  and  maintain  highly  technical  meiicipal  and  storm  water  treatment 
plants  aid  related  works. 


‘ tlfeTITVTiaiAL  V Exceeds  current  pi  mining  goals  for  regionalization.  Coordination  thrcxmhout  the 

study  area  wcaild  be  necessary  and  would  involve  adopt i cn  of  cantractiml  and/or 
ctnsolidation  arrangements.  Sluige  Management  program  would  also  necessitate 
cooperative  arrangements  with  outlying  area  of  influence. 


VMI.  QM  OF  PLAN  (frULLIGN)  a/d/ 


1.  Capital  Costs  (Present  $1,993 

Worth) 

2.  Capital  Costs  (Average  $1 18 

Annual ) 

3.  Iteration,  Maintenance 

6 Replacement  Costs  $3C4 

(Average  Annual) 

4.  Total  Average  Annual  $422 

Costs 


5.  Industrial  FYetreatment 

Costs  (Average  Annual)  o/ 


Ranees  from  $S0.0  (1*1. 2 1 
to  $103.7  (1990) 


IX. 


GIANCES  IN  PUBLIC 

mumtu  rm 

iUHNing  mourn  of 

cnffrwBnwr 

WHT5  TOW  PTan 


Decrease  in 
disposable 
income  caused 
by  increase 
in  sewer 
charges. 


Inhancement  of  property  values  mid 
potential  for  increase  in  total 
recreational  apportion t les . Incan 
venience  during  construction  mid 
same  disnptian  to  comamity 
cohesion  and  growth  patterns. 


Anxiety  from  leasir*  and 
interest  acquisition  pro 
ceediogs . 


«/  Applies  to  utilization  of  sludge  for  reel 

b/  8*s.d  on  2020  requirement!,  bom*  pu.vh.soi  in  1990  tmless  ph.sin«  indicated.  excludes 
incorporated  into  system  (plant  or  access  points).  * 


ion  of  surface  mines  and  Meter  Reuse  Cpticm  #1  (206*  FCD  (5200  cts)  constraint). 

1,190  acres  already  owned  in  the  study  area  that  would  be 


- »-  — — — - for  owwn  of  leased 

cm  assistance  available  imder  the  provision  of  the  Uh l fore  Relocation 


Assistance  and  Real  Property  Acquisition  Policies  Act  of  1970 

«i/  As  si 

ol  the  cap: 

the  plan  is  mi.un  i.y  t 
All  costs  are  imputed  ovr 


,h'  s,*,M  - 


ming  2S  percent 
' coats,  provided 
the  UKB’A 
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HMMRY  OF  IWACTS  WUUUD  BY  ALTERNATIVE  111 


iwacts  or  changes  woman  by  plan 
I.  ECOLOGICAL 

1.  Water  Quality 

2.  Air  Quality 

3.  Aquatic  Life: 

(a)  Fishery 

(b)  Other  Biota 

1.  Terrestrial  Attributes 

(Wildlife) 

h.  RLStmet  RnquiRBtyrs  a/ 

1-  Electrical  (Megawatt 
I lours/Day) 

2.  Natural  Gas  (Chilian 

Cline  Feet /Day) 

3.  Chemicals  (Tans/Day) 


Ihe  associated  investment  progr*  my  increase  both  the  area’s  prime  loan  interest  rates  and  the  consul* rs ' 
power  rates. 


ILLINOIS 

OW«S  OF  SYS  TIM 
KHJUIRLI)  LAM  IS 

FAKMKS  RES  [DOTS 


(■HIVING  AREA  OF  IN-LUBO. 


071  Ht  ilWOKNIl) 
GROUPS 


OHIB<  UONCWNID 

CJOJPS 


I MILANA 

<*M*S  OF  SYS  TIM 
KIQUIMD  IAM*S 
TAFMKS  RJ5 IDIOTS 


III.  MATER  A LAW  USE  CHANGES 


Mater  Use: 

1.  Water  Sigiply 

| 

2.  Water  naaaggs 


3.  In-Streaa  Recreation 


4-  Comae  re  »al  Navigation 


land  Use: 

1.  Changed  Land  Uses: 
a.  Fee  Purchase  b/ 


b.  Restoration  of 
Surface  Mines 
(Sludge  Option  92 
Contractual) 

2.  Intensified  Land  Use: 

a.  Irrigation 
Facilities 
(Contractual) 


Increases  use  po-  Increases  use  po- 
tential of  42.SOO  tent la 1 of  8,700 
acres  by  2020.  acres  by  2020. 


b.  Agricultural  Sludge 
Utilization  (Sludge 
Cation  9\ 
Contract!*!) 


Phased  leasing  of  acreage 
ranging  fro*  47,300  (1990) 
to  S7.000  (2020). 


looses  need  for  local  courties  to  in  leased  least*  of  acreage 
corporate  long  tern  agricultural  rem  ranging  <rcm  9.  700  (1990) 
mit*nt*  in  land  use  plans.  to  10,100  (2020) 


3.  Recreation  8 Open  Space 
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SlRMAKY  « I**CTS  (HIUHi  BY  ALTERNATIVE  III 


IMPACTS  UR  aiANUtS  FWOUUD  BY  PLAN 
IV.  LAM)  VALUES  a/ 

I.  ftitential  Unrecovered 

LuSaes  c/ 


ILLINOIS 

UWdJLS  (»•  SYS7TM 
KUQLIRH)  UNK 

FAIMR.S  RtSIOWIN 


(inrriNL  area  (»  imtiimi 


ITO  lIMMtMJ)  cm  OR  UNBUfi) 
(M»FS  (HUP 


INDIANA 

(■Mats  Of  SYSTW 
RfiqUIMD  LAMXS 
FAMCRS  ftfSlDBfTS 


An> Dung  in  addition  to  reim- 
bursement for  both  naumr 
protec tiar  and  long  tern  cap- 
ital gains  (alternative  uses) 
for  leased  lands. 


Anything  in  addition  to  rein 
hursament  for  both  incnmt 
protection  and  long  tern  co- 
ital gait*  (alternative  ones) 
for  leased  lands. 


2.  Ritential  (Aipaid 
for  Gains 


Potential  for  increase  in  lam)  values 
and  economic  base  due  to  ret  lama 1 1 on 
of  surface  nines. 


V.  REVBUES  FRCM  RLCYLLIft 
XKHJSfc  a7 

1.  Agriculture 


ftjtential  for  net  income  gain  totential  for  retbetion  in  deamnd  for 

fron  nutrient  recycle  in  lieu  caMrrcial  agri -fertilizer, 

of  camaercial  fertilizer. 


Potential  for  net  income  gain 
fron  nutrient  recycle  in  lieu 
of  camaercial  fertiliser. 


2.  Industrial 
Manufacturing 


3.  I\mcr  Plants 


vi.  BfPLgr>fyr  a/ 


VII.  INgTlTUTKNU  a/ 


Rstcntial  for  employment  ranging  froa  soar  3*0 
persons  in  1990  to  410  persons  in  2020  to  operate 
and  maintain  the  sludge  management  program. 


totential  for  employment  ranging  from  some  70 
persons  in  1990  to  80  persons  in  2020  to  operate 
and  maintain  the  sludge  management  program. 


Cooperative  arrangements  md  coordination  of  sludge  utilization  sites  required  in  order  to  insure 
compliance  with  Counties'  Lind -use  plans . 


VUl.  CUKT  1*  VLAN 

T$  HILDraTv  d/ 

1.  Capital  Casts  (present 

north) 

2.  Capital  Costs  (average 

annis  1 ) 

3.  iteration,  Maintcrmnce 
(,  Keplacement  Cost 
(average  annual) 

4.  Total  Average  Annual 

Costs 

5.  Industrial  Pretreatment 

Costs  (average  mutual)  e/ 

Anxiety  from  leasing  arrangements  and  the  effects  that  sludge  utilization  program  would  fwve  an  Imwi 
use  and  future  growth  patterns. 


MTTtS: 


IX.  UIANGKS  IN  IAIRLIC 

wuTiW  Rx  (urmNiNE 
tyill  OFT!, fan  wing 

AND  IMPACTS  IW*4  PLAN  a/ 


a/  Applies  to  utilization  of  sludge  for  reclamation  of  surface  mines  (Option  #2)  and  Itater  Reuse  Option  #1  (2,068  MKD  (3,200  cfs)  ccmtraint). 

b/  Rased  on  2020  requirements  being  purchased  in  1990  wilCss  phasing  indicated.  Excludes  some  1,190  acres  already  owned  in  the  study  area  tfmt 

would  be  incorporated  into  system  (plant  or  access  points). 

c/  Ritent  lal  in  recove  red  losses  are  generally  considered  to  he  any  real  or  imagined  losses  in  excess  of  net  average  annual  imeme  for  owners  of 
leased  lands,  or  in  excess  of  the  full  market  value  for  the  purchased  lands  and  relocation  assistance  available  wider  the  provision  of  the 
Uniform  Relocation  Assistance  and  Real  Property  Acquisition  folicies  /fct  of  1970. 

4/  Assimes  that  the  Federal  taxpayers  will  finance  7S  percent  of  the  capital  costs  and  that  the  study  area  taxpayer  will  fimnre  the  remainiim  25 
percent  of  the  capital  cost  (less  any  assistance  the  States  may  elect  to  contribute)  plim  100  percent  of  the  operation,  maintenance  mad  replace- 
amt  costs , provided  the  plan  is  certified  by  designated  regional  clearinghouses  and  the  States  and  approved  for  funding  wider  the  construction 

grant  program  of  the  U.S.  E.P.A.  All  costs  are  computed  crveT  SO  years  at  S.S  percent  interest  rate. 

e/  Coat  level  incurred  by  nwhistry  for  pretreatment  prior  to  discharge  into  regional  system.  This  cost  is  not  im  ludmd  in  the  coat  estimate.  Keim 
bursable  cost  (user  fee)  incurred  by  regional  system  and  included  in  the  protect  estimate  varies  with  treatment  technology  Itawvvmr,  total  cost 

level  to  t»th  inthntrv  and  regional  system  will  he  less  than  required  if  industry  would  totally  p re treat  its  wasteload  an  site  to  MKT  quality 
goals  Furthermore.  the  total  cost  represents  a level  of  investment  which  is  generally  less  than  that  required  to  meet  current  standards  wi th 
additional  capital  investments  estimated  to  he  offset  by  operational  savings. 
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Water  Quality  c\it put 


Im^/litcrl 

HOI)  2 

ttioi  phones*  0.01 

Nitrogen  2 

sujcqdcd 

Solids  0 

Total  Dissolved 
Solids  S00 

•Without  ;wy 


consideration  for 
huckgrouid  level 
in  soil  colt»mi. 


ii:our.t(Ai. 

I . Water  Quali  ty 


2 Air  Qua  I ity 

3.  Aqu.it lc  Life: 
(a)  Fishery 

(hi  Other  Biota 


oiUAfiD  srinr  f mi*  oi  iaki  mhhdas  siun  aria 


snnw  AREA 

AWOM3C 

(IMS  (TWO  RN1D 

i KNI-JC-  M|  ST5TTB4 
RHUIIRlJt  IANHS 

TAXPAYBIS 

AIDNf  TRTAH 

rjtfiu- 

lAlMK'  R!  IIIVT. 

Produces  nrasurahle  tntrras.  in  dissolved  oxygen.  Rediio  phosphonis  .in.i  nitrogen 
disthaiv.es  fnm  mn.H  i|Ml  and  industria  onru-s  and  the  fir-t  l . r*  \Sr.  in  hes  of 
•. tom  water  nmoff  fv  on  .uni  *»?  percent,  resi*  t ivelv  thereby  re<hn  ing  i*otential 
for  algal  h loams 


Man  would  facilitate  efforts  to  attain  desired  Aerosols  will  he  present, 

ambient  levels.  hut  should  not  constitute 

a hazard. 


Provides  an  enhanced  ei  for  increased  production  of  desiref’le  spec:*-*- 

Increases  the  t. aiding  water  hiot  t (aquatic  organism:  mrunfies 


1 re  r re?,  trial  Attributes  Increase  in  birds  and  <'iiir  n.im-u  w i 1 i<  < « aquatic  organ?  or-  inf.  tttng  tf* 

(Wildlife)  improved  watercourses  and  standing  watci  imp**  indmenf  s 


1L  RFSfllRCE  RHjUlRlMVrs  a/ 

1.  llectric.il  (Megawatt  l\wer  needs  range  fn»  .wm  2,000  (i‘><>n)  t 2'  ,<KV)  t?ti.*Pi  The  associated  investment 

I kxirs /Day)  program  may  in*  reuse  both  the  area's  prime  loan  interest  rate  and  the  con.siwrs' 

jKiwer  rates . 

2.  Natural  '.as  (Million 

Cubic  l:ee t/ Day ) 


3.  Oiemicals  (Tans/Day) 
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OfALTS  (*  CHANGES  PUflOJCTJ)  BY  PLAN 

IV.  LAH)  VALLES  */ 

• 1 . Potent ial  Unrecovered 
Losses  c/ 


STUDY  AREA 

UUDfilb 

OHO*  (IfOBNEU 

(IfffcflS  i*  SYSTWi 
MXJUJKP  Ltffllb 

T.AXI’AYHIS 

Alii*'.  MKIJW* 

j*tr 

IAMBS  RES!  DOTS 

Minor  lasses 
from  property 
tax  rolls  for 
purchased  lands 

Anything  m additi®  to 
reiMsirseamt  for  either 
•ncomr  protection  (leased 
lands)  or  the  full  market 
value  of  lands  and  relo 
cati®  assistance  inherent 
in  the  potmtial  displace 
ment  of  some  17.S00  people 

2.  IVHcntial  Unpaid 
for  Cains 


V.  REVENUES  t-HCM  RECYCLING 
Z REUSE  a/ 

I.  Agriculture 


Tan  revenue 
gain  and  in 
crease  in 
property 
value. 


Fnham-cd  pro 
perty  value 
al®g  't  re  ant- 
of  i up  roved 
quality. 


Provides  additional 
land  for  other  uses 
due  to  ahandonrent 
of  existing  treat 
aa*nt  plants. 


Potential  increase  in  crop 
production.  Capita] 
l^rovements  to  land 
f drainage  aid  irrigation 
sys  teats)  for  rural  storm 
water  prograa. 


Treataent  of  rural  natotf 
■ay  stiaailate  agricultural 
production. 


2.  Industrial 
Manufacturing 


Imkistrtes  experience 
soar  increase  m 
wastewater  treat 
sent  casts. 


Sufficient  quality  in  treated 
water  to  aeet  most  industrial 
process  needs 


5.  Power  Plants 


VI.  tM>LOnCWr  a/ 


Potential  for  eagiloyment  decreasing  treat  soar  .',000  persens  in  1990  to  2,110  pei'®> 
in  20c3  to  operate  and  maintain  stora  water  aun.igeiMnt  prograa  and  the  canvevan^e  «vi 

redistribut  un  systems 


VII.  INSTITUTIONAL  a/ 


Exceeds  current  planning  goals  for  regional  i :at  i®  Coordination  throughout  the  studs 
area  would  he  necessarv  and  involve  adopt  i®  of  contractual  and/or  ctmsol idat ion 
arrangements.  Treatmmt  of  wastewater  and  the  sludge  management  program  would  necessitate 
eurocrat  ive  arrangements  wrth  the  outlying  area  of  influmce. 


VIII.  COS T (>  PI  AN 

rr^TII.TIW)  a J 6/ 

1.  Capital  exists  (present 
worth ) 

.'  <apital  costs  (average 
annual  I 

V.  Operation,  Maintenance 
t Repla.  iurnt  C ost 
(average  .annual) 


4.  Total  Average  Annual  f’gl 

Casts 


S.  Industrial  Pretreatment 
Costs  l average  annual)  e/ 


Umiges  from  SO.O  ( 19^2) 
to  105. 7 (1990). 


IX.  .31AM3.S  IN  HfBI  It 

iWUTirK  rrwmiM. 
iT  TJW  WATT  B 

wwiiV-  mrw  hup. 


Utc  tease  in  l)nhatuemmf  of  preset  tv  values  and  Anxiety  from  leasing  and  inteiT't 

disposable  potential  for  increase  in  total  acquisition  proceed.ngs 

inermm  caused  re.reati®al  opport®  ities.  I neon 
hy  increased  vrr. l ern e during  umtnxti  n and 

s«**r  charges  somr  di'ngiti®  to  ccammautv  rohe 
'ion  and  growth  patterns. 


a/  Allies  to  ut  il  i cat  ion  of  slialge  for  reclaaati®  of  surface  mines  potion  #2)  and  Water  Reuse  *1  (2,06*  MGD  (3,200  ifs  . nmtramt) 

h/  Based  on  2020  requirements  being  (amhased  in  1900  vsiles*  phasing  indicated  &u  lulrs  wear  1,190  a*  res  alreath  owned  in  the  stuh  area  that 
would  he  incorporated  into  systaa  (plant  or  access  points) 

c/  O'tential  -ai recovered  losses  are  generally  con'iVrel  to  he  anv  reel  <*r  imagined  losses  in  excess  of  net  avrragr  annual  , meant  foi  owners  ( 
leased  lands,  or  in  excess  of  the  full  market  value  for  the  pur' based  land'  and  relation  assistant  available  lavlei  the  pnv  ->n  of  the 
uniform  Relocation  Assistance  and  Real  Property  Acquisition  TV>1 1.  ies  At  t of  1970. 

d/  AssiW  that  the  Federal  taxpeyers  will  finance  TS  pen  ent  of  the  apital  costs  ami  that  the  stiafv  area  taxpayer  will  (incur  tlw  irmuniiX: 

percent  of  the  capital  cpst  (less  am  assistance  the  'fates  amv  elect  to  . >>nt  t ibute  I plus  MO  prnent  of  the  opemf  ion , aamtenam  r amt  repla.  • 
ment  costs,  provided  the  plan  is  certified  by  designated  reg  tonal  • lear  itighisise'  am*  the  'fates  am!  approved  for  fifwiing  i aider  the  utnlnx  t ion 
grant  prograa  of  the  U.S.  E.P.A.  All  costs  are  clouted  over  :»0  years  at  S S percent  interest  rate 

•/  Cost  level  incurred  by  industry  sf or  pretreatmmnt  prior  to  dischargr  into  regional  svstra  flue  cost  is  not  tm  listed  in  the  cost  estiamtr  kr\» 
f»ir*able  rost  (user  fee)  incurred  bv  regional  system  ami  im  lurted  in  Die  project  estimate  vanes  with  treat  awn?  f ethnology  'iwrvet , total  io*t 
level  to  both  inAistry  ami  regiraal  system  will  he  less  than  required  if  industry  would  totally  pretreat  its  westeload  or  site  to  MtT  quality 
trials  Furthermore,  the  total  rost  represents  a level  of  itrve-  tment  whu  h i*  peurrallv  less  tKan  that  required  to  meet  current  standard*  with 
addit  tonal  apt  fa  I Investments  estimate.)  jn  be  offset  bv  rperat  level  savi»»- 
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MMCTS  CR  OUNCES  WCBUCH)  BY  PLAN 


ILLINOIS 

CMCRS  OF  SYSTBl 

RfiqUIRH)  IAMK  rmt*  CXMWNH) 

FAJtOS  RESIDENTS  GROUPS 


INILANA 


cm  a*  (IMBUED 
canups 


RHJIIIRH)  LAM*. 

IAMBS  RESIDENTS 


1.  BOOtOGICAL 

1.  Miter  Quality 


2.  Air  Quality 


Aerosols  will  he  present  but 
should  not  constitute  a hazard. 


ftitential  for  infrequent  odors  fro* 
lagoons 


Aerosols  will  be  present  hut 
should  not  constitute  a hazard 


3.  Aquatic  Life: 

(a)  Fishery 

(b)  Other  Biota  // Increase  the  standing  water  biotic  (aquatic  organisms)  cinn.ni ties // 


4.  Terrestrial  Attributes 
IMildlife) 


Increase  in  birds  and  other 
animals  which  feed  on  aquatic 
organises  inhabiting  the 
lagoons. 


Provides  potential  for  increasing 
available  habitat  areas  through  rec 
lamlion  of  surface  nines. 


Increase  in  birds  and  other 
annals  wh lib  teed  an  aqimtic 
organ  sar.  inhabiting  the 
lagoons . 


II.  RESOURCE  RHjUlRBKTS  a/ 

1.  Electrical  (Megawatt 
Mours/Day) 


The  associated  investment  prograai  nay  increase  both  the  area's  prine  loan  interest  rates  and  the  consumers' 
power  rates. 


2.  Natural  (Us  (Million 
Cbbic  Feet/Day) 


Increased  crop  production  will 
upose  added  fuel  needs  for 


Increased  crop  probation  will 
i^ose  added  furl  needs  for 
drying. 


3.  Chemicals  (Tons /Day)  Chemical  needs  for  treatment 

range  from  25  ( 3990)  to  32 

(2020). 


Ihemual  needs  for  rreatnmt 
range  fnaa  24  (1990)  to  28 
(2020). 


111.  NATHt  (.  LAM)  USE  QIANGES 
Water  Use: 

1.  Miter  Slgiply 


Grouwl  water  in  irrigation 
sites  will  cliange  and  approx  1 
nute  the  quality  of  the  treated 
water. 


C.rocnd  water  in  irrigation 
sites  *111  change  .uaJ  approx  1 
mite  thr  qualify  of  the  treated 
water 


2. 


Water  Itaauges 


Control  of  storn  wutcr  naioff  on  irrigated  lamb  will  ninimzr  crop  losses  .luring  wrt  vears  and  concur 
rcntly  provide  soar  reduction  in  samll  floods  on  local  stream. 


3.  In  Stream  Recreation  Rjtential  lor  change  in  water  balance  due  to  in  rease  in  evapo  trarr.pi  raf  ion  rates  and  lontro)  ol  grocawl 

voter  table  in  irrigation  sites.  (iirrent  average  ami  low  flow  patterns  in  area's  stream.  *>uld  need  to 
he  Maintained  by  transfer  from  C SEJM  waters. 


4.  uaanrrcial  Navigation 


Land  Use : 

1 . (hanged  Land  Uses . 

a Fee  Kirchase  b/  Chased  acquisition  of  acreage 

ranges  from  32.400  (1990)  to 
40.700  (2020). 


b.  Restoration  of 
Surface  Mines 
(Sludge  Opt >9n  *2 
Cantractiml) 


IhaseJ  acquisition  'f  acreage 
langes  t ..we  31,000  (1990|  to 
30.000  ( 2020 ( 


Increase*.  use 
fsitential  of 
1 28,000  ai  res 

by  2020. 


Increases  use 
potmtial  of 
121, bOO  acres 
hy  2020. 


Intensified  land  Use: 


a.  Irrigation 
facilities 
(Contractual) 


(hosed  leasing  of  acreage 
rangir*  frrw  153,100  (1990) 
to  192,300  (2020) 


looses  potential 
for  Wing  tern  con 
strain!  on  lan. I 
use  patterns  and 
ecoremuc  hase  in 
the  sumaanling 
geographu  » I area 
ranging  in  size 
from  195,900  acres 
in  1990  to  243,500 
acres  in  2020. 


Ixposes  potential  Ihased  leasing  of  acreage 

for  long  tem  con  rangir*  tna  14t>,900  (|9ooi 

strain!  on  land  to  170,700  (2020) 

use  patterns  and 

economic  base  in 

the  surnaaiding 

geographical  area 

ranging  in  site 

from  221 ,100  acres 

in  1990  to  256.300 

acres  in  2020 


b.  Agricultural  Sludge 
Utilization  (Sludge 
Option  *1 
Contractual) 


Phased  leasing  of  ac reage 
ranting  from  28,000  (1990) 
to  33,600  (20 20) 


lagwes  added  coamitmant  for  local 
counties  to  incorporate  into  land  use 

planning  objectives. 


Thased  leasing  of  acreage 
ranging  In*  29,000  (1990) 
to  33,500  (2020). 


3.  Recreation  4 Open  Space  lagnms  would  rtwhae  open  space  Pntwitial  for  imroase  in  rec  rea 

cifplm  but  trriptian  site*  tionai  lands  and  wildlife  preserves 

would  preserve  long  term  farm  throegh  m tarnation  of  surface  mines 

base 


lagoons  would  retie  opan  space 
ctggdie*  but  irrigation  sites 
would  preserve  long  term  farm 
base 


OPY  AVAW81F.  TO  POC  (ICES  HOT 
PERMIT  FULLY  LECICLE  PRSOTiOrl 


XI  - 30 


r 


9MMRY  OF  DFHC15  WDUQH  n AL7WNATIVF  IV 


MKTS  OR  U LANGES  PRODUCED  BY  PIRN 

rv.  law  Values  a/ 

1.  fotcntul  Ihrtcoverad 
Losses  c/ 


2.  latent  ml  Unpaid 
for  Gains 


V.  KEVEHJLS  ERCM  Ram  INC 

S~Bflgg  a / 

1.  Agriculture 


2.  Industrial 
Manufacturing 


OUTLYING  AREA  OF  IWLUB6X 

ILLINOIS 

GWOLS  OF  SYSTBf 
RBQUIRH)  LAWS 

FAJ6«S  RESIDENT'S 


OTHER  CCNGBUCD  OTTER  CONCBMX) 
OWJFS  GROUPS 


INDIANA 

INOS  OF  STSTW 
RBqUIRED  LAWS 
FAJMKS  RESIOBfTS 


Anything  In  addition  to 
raiWursammt  for  both 
income  protection  | lory - 
tern  capital  gains 
(alternative  uses)  for 
leased  lands  or  the  full 
aarket  value  of  laids 
inherent  in  the  poten 
tial  displacement  of 
1,665  parsons  in  1990 
■id  2,120  persons  in 
2020. 


Anything  in  addition  to  relm- 
buraenant  for  both  lire 
protection  6 long- tern  capital 
aains  (alternative  uses)  for 
leased  lands;  or  the  full 
aarfcet  value  of  lids  inherent 
in  the  potential  disolac— it 
of  1,065  persons  in  1990  and 
1,260  persons  in  2020. 


Potential  increase  in  crop  Potential  for  increase  in  laid  values 
production  and  net  inccae.  and  ecanoaic  base  due  to  reclaat ion 
Cepital  l^roMinents  to  of  surface  nines, 

cropped  laids  with  drain- 
age and  irrlgatiai  system. 


Potential  increase  in  crap  pro 
duct  ion  and  net  incone . Capital 
ugrwnts  to  crapped  lands 
with  drainage  md  Irrlgatiai 
system . 


Potential  far  net  incase 
gain  fron  nutrient  recycle 
of  over  $40/ac re/year. 
Agricultural  use  of  sludge 
my  further  stioilate 
production. 


Potential  for  reduction  in  daai 
for  coaaercial  agTt  fertiliser. 


Potential  for  net  incom  gain 
fron  nutrient  recycle  of  over 
MO/acie/year.  %ri  cultural 
use  of  sludge  nay  further 
stlailate  production. 


5.  Power  Plants 


vi.  ovujrma  «/ 


VII.  INSTITUTIONAL  a/ 


OOST  OF  PLAN 

(i  wuraq  •/  y 

1.  capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

irvunl ) 


5.  Operation,  Maintenance 
( Replareeent  Cost 
(average  annual) 


4 Total  Average  Anrarnl 
Costs 

S.  Industrial  Pretreataant 
Costs  (average  annual)  e/ 


IX.  (MANGES  IN  WJBLIC 

nc^niii  TTvnPNiNG 
wm  TW  CLEAN  KTTBT 


jqp  man  mu  pun 


y 


Provides  potential  for  increase  in  Water  quantity  in  storage 

local  assessed  valuation  base.  lagoons  provide  potential 

for  use  as  cooling  water  I 
psapbeck  peak  power 


Water  quantity  in  storage 
lagocrn  provide  potential 
for  use  as  cooling  water  6 
pi^>  back  peak  power 
gmeratian. 

Potential  for  e^>loymmt  ranging  fraa  soar 
1,460  persons  in  1990  to  1,610  persons  in 
2020  to  operate  and  min  tain  the  treataent 
facilities  and  sludge  aanagemnt  program. 


generation. 

Potential  for  saploynant  ranging  fraa  scat  1,400 
persons  in  1990  to  2,620  persons  in  2020  to 
operate  md  min  tain  the  treatamt  facilities 
md  sludge  aanagenent  program. 


Coordination  of  tha  siting,  aanagemnt  and  operation  of  the  treatment  facilities  and  sludge 
aanagemant  program  is  required.  Institutional  and  cooperative  (contractual)  arrangements 
required  to  safeguard  local  interests  md  plannir^  objectives. 


COPY  H 

AU  "!)!r  r 

PERMIT  i 

fliLLY  i.LU 

ProAmms  maiety  from  leasing  md  interest  acquisition  proceedings,  inconvenience  from  const  net  Mr. 
dltngjtion  to  cremnlty  cohesion,  end  changes  in  current  faraiM  practices.  Provides  potential 
for  increase  in  agricultural  economic  baae.  Reluctance  to  coamdt  local  te sources  to  treat  mtro 
politm  wastes  md  forego  am  desired  land  use  aid  socio-acoMaic  patterns . 


wire 

•/  Allies  to  irtiiisatton  of  sludge  for  reclmetion  of  menace  aims  (Option  »7)  and  teter  Revise  Option  »1  (2,066  WT  (1,200  cfs)  umtrsint) 

¥ ***  «*  requirmemts  being  purchased  in  1990  taxless  phasing  indicated  Fxclvales  vw  1,190  alrm  already  owned  in  tha  study  area  tint 
would  be  incorporated  into  lysten  (plant  or  access  points) 

?/  fct«RtiaI  recove  red  losses  are  geemrally  « ms  t dried  to  be  any  real  or  i engined  losses  in  en  ess  of  net  average  annual  inconr  for  amors  of 

!*«*».  or  in  excess  of  the  foil  aartet  value  for  the  purchased  lands  end  relocation  assistance  available  irwkrr  the  provision  of  the 
(Mifotm  Relocation  Assistance  and  Reel  Property  Acquisition  toltcies  Act  of  |9W). 

¥ Aaaioaa  that  the  federal  taxpayers  will  finance  ?5  percent  of  the  capital  costs  and  that  the  study  eree  taxpayer  will  firnnee  the  remalnlm  75 
°*  the  capital  cost  (less  my  assistance  tha  States  nay  alert  to  contribute)  plus  100  percent  of  the  opera  1 1 on,  na  in  t men  r end  replace 
cowta,  provided  the  plan  is  certified  by  drsiptated  rrgicmal  c leer inghocmes  and  the  States  and  ayy roved  for  ftetdlng  caidar  the  < atm  t ruction 
grant  program  of  the  U.S.  E.P  A.  All  costs  are  rotated  over  50  veers  at  5.5  percent  interest  rate. 


tet  level  incurred  by  uxkmtrv  for  pretree  torn  t prior  to  discharge  into  regtoml  systm  This  cost  is  not  inclu 
■mable  coat  (imer  fee)  incurred  by  regional  eystm  md  ini  luded  in  the  project  estimate  varies  with  tree -wait  t< 

level  to  both  inAmtry  and  regional  system  wi II  be  less  than  required  if  industry  would  totally  pret 

Fcnfeetuore,  the  total  cost  presents  a level  of  investment  din  h is  rone rally  less  than 
■tal  capital  investments  estimated  to  be  offset  by  opera t inrml  savins 


gaala 


In  the  coat  estimate 
logy  Mmever,  total 
telomd  on  alia  to  WT7 
that  required  to  m 


,rn 
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buv«k:  nniix  <» 

UWI  MtsMSMFH  MVU 
«•>  'MAT  LAOS  * Cl  CMS 


tod  <■«>  s-«lity  paid*  liee*  na»  tribute*  to  padtoUal  foe 

plot  mild  cto tribute  It*  pro  tooting  Uii*  tod  other  eebir 

purticnel  ike*  of  the  Stele*'  routed  need*  iiwntonM  to 

effort*  for  eeetleg  mi  SOO  gaol*.  the  hUt  ft—— *01  laedl'i 

Ue^Tebemlra  befle  StedJ— 


FI—  mild  be  caeetetent  eitfi 
curnnt  pragrm » for  elr  <— »»icei 
((enrol  in  both  State* 


Contribute*  to  Stele*'  progte 


Ueitribute*  to  Booting  e per 


tort—  of  poll c tee  ■ ■ tori  eg  prberttp  of  Mini  mm  m *»«^**».  . 

other  elter—  Do  hole  tor  toe  to  Boot  tog  ogrltoJ  to— 1-  Mo  Bto  kb  'to*"* 


Protridr*  potent  tel  to 
cm  t r 1 but  1 ng  to  the  * 
tan  —tr  tfavl  need* 


Inci—ee*  licit  In  mow*  1— end  tor  lagiuvr*  need  fot  itodilto  togpi»b*  to"***1  « m Oto  * foot  bene.  to< 

h— r Supplr  Area*  Paver  ‘MV1’’  Am  ll  roKemine  trp*  of  tuel  fto  myim  mi  ^ItolOB  "y.*  *"** 

14  I 40  fcy  11,100  by  10,400  1 19901  end  (me  leer/7oo*t  1 1 Co  he  torf  other  cB^etJU to  p«to»  OBeto  toll  — ■*. 

(1990)  ml  11.100  12.100  ( 2020).  um*I  and  *lting  ol  sn 

(2020)  pc—  t plant* 


1 for  t reel  amt  itwtaicel*  etll  nut  eltrtt 


Pm  ludr*  addi  tiiaiei  in 
vrtt—l  to  to#t  »AlKv 
1 net  or  led  Beeth  lor 


Start*  eater  roll  control  rnpure*  tov  pc  i—e  eeoi'ionei  — to— ■ 

(oordinatlcB  of  flood  pleut  aeneg*  nmtml  to  toet  NKOf>  "'F  ^wlto 

a— t Itudlet  —d  poniihle  Mggtle  m—i torind  need*  for 

nnitei  fndug  ttidr  irtta  to  totorel  related 


Defer  I tog  tern  need  tor  todtlpto  p-peee 

inrrtttol  if  reelloratlto  toel^  preetde* 
of  inter  Uflilm  in  itudr  pe*totUl  etotoge 
eree  rfuei^t  regia—  le  tetotod 


a.  Fee  toitoi  h/ 


sxzxr“ 


1.  let e—lfied  Ltod  Ota 


Hu— a*  the  an  the  tin  of  the  turfeie  nine*  ■ 
for  toet  Utg  local  end.  State  laid  related  we  mb 


Aerel  eettot  of  acre age  affected 
direct  I r or  ladle  t|r  lepaee*  eeed 
toe  tocltlto  br  toe  CB— tie.  tod 
hetee  toother  to  re  tele  btolc 


b.  Agrtcnltwel  »<top* 
tom  tot  i—  (w-tos 
<*ttoa  *1  f am r«r 


retoee  petmtlal  toe  reteleu*  —re  ltod  in  egr i.ul turel  | eHtte 
a ad  to*  oedttori  lr  be  e^er  lamed  o—t  f tea 


LhntotMUto  to'  Ptoeewt I—  to  to—  *—»».  «P»*I""I  In  retoe*  p— « Ul  toe  ■ 

m will  he  on— ter  to  nereer  fr— b lag  a port  toe  of  itototnr 

la  earn  ere—  cr—Mee nl  deficUmr  I 

the  into  eree  h I ifbeu 
rr— nd  f into  I ■ I Itotol 


m 
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Summary  of  Inpacts  Produced  by  Alternative  V 
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and  5 Advanced  Biological  Treatment  Plants) 
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MPALTS  Oft  GltANLbS  HttlU  Tl>  BY  HAN 
I.  mUjQGlCAL 

Hater  yumlity  Output  1.  Muter  Quality 

(■It/ liter) 

BUD  2 3 

Phosphorus*  0.01  0.2 

2.  Air  (quality 

Nitrogen  2 ■ S 

Suspended 

Solids  0 1 

3.  \quati.  Life: 

Total  Dissolved 

Solids  500  (a)  K » ry 

* Without  un>  »o:t 
side rat  ion  for 

backgroutd  level  (b)  Other  Biota 

in  soil  collar 


atlCAflD  Sirni  13d)  ill  LAW  MIOI1GAN  SHU*  AREA 

(MNHtS  (*  STsTW 

s-juw  awa  UMiw«xs  <mnx  imiwiH)  buquirH)  iah*s 

TAXPAYWN  AL0K  NTREAI*  CJ«1»>S  IA»€XS  RHilUIJflN 


Produces  measurable  increase  in  dissolved  oxygen.  Reduces  phosphorus  and  nitrogen 
discharges  from  auuci|ial  and  industrial  sources  and  the  first  2.5  2.85  inches  of 

storm  Muter  runoff  by  (W  and  97  percent,  respectively  thereby  reducing  potential 
for  algal  blocks. 


Ihuts  suae  o.8  to  7.1  tons  of  cheaicals  and  particulates  daily  for  1990  and  2020, 
resjiec  lively.  Discharges  are  mi  thin  acceptable  USEPA  air  emission  standards. 
Aerosols  also  will  be  present,  liut  should  not  constitute  a hazard. 


Provides  an  enhanced  ecosystem  for  increased  production  of  desirable  species 


//  . . Increases  the  startling  water  biotic  (aquatic  organisms)  uwtustics.  ...  ft 


4.  Terrestrial  Attributes 
(Mildlife) 


Increase  in  birds  and  other  animals  which  feed  on  aquatic  orRanims  inhabiting  the 
improved  watercourses  and  startling  water  u^viumtarnts . 


1 1 . RESOURCE  KHjtHKiMIJfrS  .,/ 

1.  Electrical  (Megawatt 
Itours/llav) 


Purer  needs  range  !nn  sum-  14,700  (1990)  to  18.500  ( 2020).  The  associated  investment 
program  may  increase  hoth  the  area's  prime  loan  interest  rates  and  the  considers’ 
power  rates. 


2.  Natural  tlas  (Million 
Cubic  feet/ Huy) 


fuel  needs  range  from  61  (1990)  to  6$  (2020).  Caamu tamt  could  curtail  efforts  to 
supply  otlier  competitive  needs  witli  higher  use  priorities.  Increased  demand  would 
probably  increase  cons  inner  rates. 


3.  Chemicals  (Tons/Day) 


(hernial  needs  for  trettwmt 
range  from  1,970  (1990)  to 
2,110  (2020). 


1 1 1 . HATH*  ft  LAND  USE  QtANT.I.S 
Hater  Use: 

1.  Mater  Supply  Ibis  plan  would  meet  the  area's  water  supply  requirements  over  the  next  SO  vears  and 

eliminate  the  current  depletion  of  grocatd  water  table  in  the  western  portion  of  the 
Illinois  area . 


2.  Mater  Damages  iTovides  signiiuant  reduction  of  overflow  on  '(«■ 

69,900  flood  plain  acres. 


3.  In-Stream  Retreat  ion 


lYovides  enhanced  potential  for  water  (vised 
recreational  opportiaiit ie> . In^wscs  need  for 
decisions  regulating  flow  distribution  ind  stream 
usage . 


4.  I'i W n ill  Navigation  Redistribution  of  flows  and  lock  itcmpage  sufficient 
to  sustain  projected  wcitcr  borne  traffic  . 


Lind  Use 

1 Changed  Lind  Uses 
a.  fee  Ktrchasc  b/ 


h.  Restoration  of 
Surface  Mines 
(Sludge  Option  *2 
Contrnctur.il) 

2.  Intensified  land  Use 

a.  Irrigation  Provide-  basis  to  control  growth  patterns  and 

facilities  maintain  balance  between  intensive  area  develop 

(t  on  tract  ural ) mints  and  open  space  usage. 


65,100  acres  ;icqu i red  for  the 
the  tn-atmmt  and  storm  water 
management  systems 


lhas<Mj  leasing  of  urragi 
decrease  wit.i  <Lingts!  laiwl 
use  | run  I16.RK)  in  1990  to 
87, UK)  »n  2020. 


h AgruultUTil  Sludge 
Utilization  (Sludge 
Option  *1  Central 
tural ) 


'”7  AYJULABLE 10 
i FULLY  lEGiiiL 


V Recreation  f,  «^en  Spin  Protrufr  s potential  for  drvelof*mt  of  rn  real  uftil  anil  rnvirnfwmt.il  corridors  along 

vm  50(1  miles,  or  mnre,  of  I ream  Additional  ptfentml  i-  provided  bv  thr  rural  .uwl 
.(iiurfsin  st.-rm  water  nm«Hanhm*nts,  jnd  by  treatment  plant-  witfi  sufflt  lent  • apw  1 1>  to 
maintain  through  flows  tor  selective  fishery  ia|toi*tdmrnt 
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SIM4AKY  OF  IMPACTS  PRODUCED  BY  ALTERNATIVE  V 


QIICAOO  SOOTH  Of)  OF  LAKE.  MICHIGAN  STOW  AREA 


ftpACTS  m OIANCE.S  PRODUCED  BY  PLAN 


IV.  LAND  VALUES  a/ 


1.  Potential  Uhrecovered 
Losses  c/ 


2.  Potential  Unpaid 
for  Gains 


V.  REVENUES  FRCM  RECYCLING 

5 RFUSFV 


STOUT  AREA 
TAXPAYERS 


Minor  losses 
firm  property 
tax  roils  for 
purchased 


Tax  revenue 
gain  and 
increase  in 
property 
values . 


LANirMNERS 
ALONG  STREAMS 


(TTHER  CONCERNED 
GROUPS 


Bihanted  pro 
perty  values 
along  streams 
of  improved 
quality. 


Provides  additional 
land  for  other  uses 
due  to  abandonment 
of  existing  treat- 
ment plants . 


1.  Agriculture 


2.  Industrial 

Manufacturing 


3.  Power  Plants 
VI.  EMPLOYMENT  a/ 


vi I.  institutional  a/ 


vrrr.  cost  ofplan 

' TTmLTTR)  a/  d/ 

1.  Capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

annual ) 

3.  Operation,  Maintenance 

ti  Replacement  Costs 
(average  annual) 

4.  Total  Average  Annual 

5 Industrial  Pretreatment 

Costs  (average  annual)  e/ 


IX  niANi;r:s  ts  PUBLIC 

wnRTrnTT  C1.EAK  WATiy 

AND  ikffArfs  fAiim  PLAN  a/ 


Industries  experi 
ence  net  increase 
in  wastewater  treat 
went  cost. 


OWNERS  OF  SYSTB* 
RBQUIRED  LANDS 
FAIMRS  RES  IDIOTS 


Anything  in  addition  to  reim 
bursement  for  either  incixne 
protection  (leased  land s)  or 
the  full  market  value  of  lands 
and  relocation  assistance  in 
herent  in  the  potential  dis 
placement  of  sene  2S,b20  people. 

Potential  increase  in  crop 
production.  Capital  improve 
ments  to  land  (drainage  and 
irrigation  systems)  for  rural 
storm  water  program. 


Treatment  of  rural  runoff  may 
stimilate  agricultural  produc 
tion. 

Sufficient  quality  in  treated 
water  to  meet  nest  industrial 
process  needs. 


totential  enployment  ranges  frem  some  8,840  persoas  in  1990  to  8,810  person',  in  2020  to 
operate  and  maintain  highly  technical  mmicipal  and  storm  water  treatment  plants  and 
related  works . 

Exceeds  current  planning  goals  for  regionalization.  Coordination  throughout  the  study 
area  would  be  necessary  and  involved  adoption  of  contractual  and/or  consolidation 
arrangements.  Treatment  of  a portion  of  the  wastewater  and  the  sludge  management 
program  would  necessitate  cooperative  arrangements  with  the  outlying  area  of  influence 


$1,980 
S 118 

$ 275 


$ 593 


Decrease  in 
disposable 
interne  caused 
by  increased 
sewer  charges. 


Ranges  from  SO .0 
(1972)  to  103.7 
(1990). 


liihancenrnt  of  property  values  and 
potential  for  increase  in  total 
recreational  opportiaii ties . Incon 
venience  during  construction  and 
some  dis  option  to  coamamity  cohe 
sion  and  growth  patterns. 


Anxiety  fnn  leasing  and  interest 
acquisition  proceedings 


Applies  to  utilization  of  sludge  for  reclamation  of  surface  mines  (Option  #2)  and  Water  Reuse  ($>tion  #1  (2,(M«8  MGD  (3,200  cfs)  constraint ) . 

Based  on  2020  requirements  being  purchased  in  1990  unless  phasing  indicated.  Excludes  scam  1,190  acres  already  <wned  in  the  study  area  that 
would  be  incorporated  tnto  system  (plant  or  access  points). 

Potential  tmrecovered  losses  ire  generally  considered  to  be  any  real  or  imagined  losses  in  excess  of  net  average  annual  interne  for  iwners  of 
leased  Linds,  or  in  excess  of  the  full  market  value  for  the  purchased  lands  and  relocation  assistance  available  imder  the  provision  of  the 

Uniform  Relocation  Assistance  and  Real  Pn^iertv  Acquisition  tolicies  Act  of  1970. 

Assuaes  that  the  lederal  taxpayers  will  finance  TS  percent  of  the  capital  costs  and  that  the  study  area  taxpayer  will  finance  the  remaining  25 
percent  of  the  capital  ost  - less  any  ass,  tancr  the  states  may  elect  to  contribute)  plus  100  percent  of  the  operation,  maintenance  and  replace 
nrnt  costs , provided  the  plan  is  certified  hv  designated  regional  clearinghouses  and  the  States  and  approved  for  finding  mdrr  the  construction 
grant  program  t the  ll  s I P A All  cost*  are  <mg>uted  over  SO  years  at  5.5  percent  interest  rate. 

■ *st  level  incurred  by  industry  for  pretreatment  prior  to  discharga  into  regional  system.  This  cost  is  not  included  in  the  cost  estimate  Rein 
hursahle  cost  (user  feel  imurred  h>  regiurvl  * tm  and  included  in  the  project  estimate  varies  with  treatment  tecfnologv  Ikayrver,  total  cost 
level  to  Iwith  industry  and  regional  - t*m  » ; . hr  less  tlian  required  if  industry  teauld  totally  pretreat  its  wasteload  an  site  to  MX  P quality 
goals  Hit  them*' re . the  total  iost  lepresen  a level  of  investment  which  is  generally  less  than  that  required  to  meet  current  standards  with 

additiorml  vapital  invrs tment . rstiamted  to  le  offset  bv  -^rational  savings 
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f*»Hgor  OF  IFfAlTS  FWllOJ)  BY  ALTERNATIVE  V 


(IfTLYINT.  AREA  OF  INFLUENT! 


IWM.TS  ON  OMNCES  PRODUCED  BY  PLAN 
I.  ECOLOGICAL 

1.  Hater  Quality 

2.  Air  Quality 


ILLINOIS 

CltWS  OF  SYSTB4 
RflQUIRH)  LAWS 

EAWOB  RESfDRfTS 


Aerosols  will  be  present  but 
should  not  constitute  ,i  hazard. 


(miKR  IINIDDI 
(NWPS 


OfDHt  ONfJNH) 

onrs 


Potential  for  infrequent  odors  fra 

lagoons . 


INDIANA 

(WNFXS  Of-  SYSTf* 
REQUIRED  LAWS 
FAMEXS  RESIDENTS 


Aerosols  will  he  present  but 
should  not  constitute  a hazard. 


3.  Aquatic  Life: 
(a)  Fishery 


(b)  ocher  Hiota 


liKiease  the  standing  water  biotic  (aquatic  organ isns)  i 


I.  Terrestrial  Attributes 
(Hi Idlife) 


Increase  in  birds  and  other 
animal'  which  feed  on  aquatic 
organisms  inhabiting  the 


Provides  potential  for  increasing 
available  habitat  areas  through  rec 
Icmtition  of  surface  mines. 


Increase  in  birds  and  other 
am  am  Is  tiuch  feed  an  aquatic 
organisms  inhabiting  the 
lagoons . 


II.  HESHJRCF.  RHjUIRBWflS  a/ 

1.  Electrical  (M'gaimtt 
Hours/Duy) 


rtiwcr  need:,  range  fra  same  14,700  (1090)  to  18,500  ( 2020). 
both  the  area's  prime  loan  interest  rates  and  the  core.iaaaer 


The  associated  investment  program  my 
* power  rates . 


2.  statural  Gas  (Million 
Cubic  Fect/Itay) 


Increased  crop  production  will 
wipose  added  fuel  needs  Tor 
drving 


Inert-.- sod  kmp  production  will 
iqpose  added  furl  needs  for 
drying . 


3.  Chemical'  (Tons/Day) 


chemical  need'  for  treatment 
range  from  14  (1990)  to  17 
(2020). 


Chemical  needs  for  treatment 
is  essentially  a constant  of  3. 


HI.  HATH!  t,  LAND  US1.  (3IANGLS 
Hater  Use: 

1.  Hater  Scpply 


r.nxaid  water  in  irrigation 
sites  will  change  and  approx i 
natc  t)ic  quality  ol  the  treated 
water . 


Groundwater  in  irrigation 
sites  will  change  and  approx i 
mate  the  quality  of  the  treated 
water. 


2.  Hater  Damage' 


Control  of  storm  water  runoff  on  irrigated  lands  will  minimize  crop  losses  during  wet  year'  and  concur 
rently  provide  some  min t ion  in  'mail  floods  on  local  streams. 
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3.  In-Stream  Recreation 


4.  Ccamrnial  Navigation 
Land  Use 

1.  (hanged  Land  Uses: 
a.  Fee  Kirthasc  b/ 


b.  Restoration  of 
Surface  Mines 
(Sludge  Opt  lam  *2 
Contractual) 


2.  Intensified  land  Use: 

a.  Irrigation 
Facilities 
(Contractual ) 


b.  Agricultural  Sludge 
Utilization  (Sludge 
Option  *i 
Contractual) 


3.  Hrcreat i on  f,  (pen  Space 


Ibtential  for  change  in  water  baJanct  dir  to  increase  in  evapo  transpiration  rates  and  control  of  grxxatd 
»rater  table  in  irrigation  sites.  Current  average  ami  low  flow  patterns  in  area’s  stromas  would  need  to 
be  maintained  by  transfer  from  C SUM  waters. 


Phased  acquisition  of  ai  reage 
ranges  from  IS, 600  (1990)  to 
23,700  (2020). 


(based  leasing  of  acreage 
ranging  fro*  73,600  (I99fl| 
to  112.300  (2020) 


Increases  i*ce 
potential  of 
251,100  ac  res 
hy  2020. 


tiqvv.es  potential 
for  long  term  con 
straint  an  land 
cme  patterns  ami 
economic  base  in 
the  ' i rr rocavl i ng 
geovraphual  area 
rang i ng  in  s i ze 
frrm  77,500  ac  res 
in  l*»90  to  123,600 
acres  in  2020. 


I bn  sed  leasing  of  ,-w  usage 
ranging  from  47,  300  ( I *»oo > 
to  37,000  (2020) 


lagucns  would  reduce  aprn  space 
sifqi In-'  hut  irrigation  sites 
wnuld  preserve  long  term  farm 


l«4v>scs  .widest  amm  tmmt  for  local 
imeitirs  to  incorporate  into  land  u 
planning  objectives 


Potential  for  imrrmr  in  rec 
tional  lamb  .ml  wildlife  pr« 
thrncmb  rec  laamt  ion  of  surfacr  mines 


I based  acquisition  of  acreage- 
range-.  frem  1,600  (1990)  to 
3,600  (2020). 


potential  of 
46,700  acres 
by  2020. 


looses  potential 
for  long  term  con 
straint  an  land 
use  patterns  and 
economic  base  in 
the  surnaaidinR 
geographical  area 
ranging  in  size 
frees  6,400  ac  res 
in  19M0  to  16,200 
acres  in  2020. 


Ibased  leasing  of  acreage 
ranging  from  7.500  (I99p| 
to  16.800  (2020) 


(based  leasing  of  acreage 
ranging  fra  9,700  (l«*0> 
to  10,100  (2020). 


lagoons  wrwild  ndtar  cpre  epar 
stpplies  but  irrigaticmi  sites 
•aaild  preserve  long  term  farm 
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*844AKY  OF  WAITS  PHITU3D  BY  A1  THtNATIVE  V 


OUTLYING  ARFA  OF  1NFUJFM7 


DfKCTS  1*  OtANLXS  HKHJQP  BY  PLAN 

IV.  LAND  VALUES  a/ 

1 latent lal  directive  red 
Losses  c/ 


2.  Potential  Uhpaid 
for  (mins 


V.  KFVt-MfLs  FWM  RtOLLINL' 


ILLINOIS 

GNNBLS  QF  SYMW 
RUL* ) I KH)  LANDS 

FAIH-Xs  RLSlUBflS 


Anything  in  addition  to 
mabursement  for  both  in- 
come protect  un  4 I eng  tent 
capital  gains  (alterna 
live  uses)  for  leased 
lands  or  the  full  market 
value  o(  lards  inherent 
in  the  potential  dis 
placement  of  860  per 
sons  in  1990  aid  1,310 
persons  in  2020. 


Potent idl  increase  in  crop 
production  and  net  income. 
Capital  1 roveaen 1 5 to 
craped  lands  with  drain 
age  and  irrigation  systems. 


Potential  for  net  incoa* 
gain  froa  nutrient  recycle 
of  over  $40/ acre /year. 
Agricultural  use  of  sludge 
aay  further  stimulate 
production. 


'HULK  (INTRNH) 
GROUPS 


cmo3t  aWLTRNH) 
GROUPS 


Potential  for  increase  in  land  values 
and  evonaaut  base  due  to  reclaaation 
of  surface  mines. 


Potential  for  reduction  in  demai 
for  commrciai  agn  fertilizer 


IM'IAM 

ilYNHRS  OF  SYSTBA 
RUJUIRLD  LANDS 
FAWf-XS  RESIDENTS 


Anything  in  addition  to  trim 
bursem-nt  for  both  incoar 
protect ion  t,  long  term  capital 
gains  (alternative  uses)  for 
leased  lands,  ot  the  lull 
market  value  of  lands  inherent 
in  the  potential  displacoaent 
of  60  persons  in  1990  and 
150  persons  in  2020. 


Potential  increase  in  crop  pro 
duct  ion  and  net  incoar.  Capital 
i^irovcmvnts  to  cropped  lands, 
with  drainage  and  irrigation 

systems. 


Potential  for  net  income  gam 
frew  nutrient  recycle  of  over 
J40/acre/year.  Agricultural 
use  of  sludge  may  further 
stimulate  production. 


2.  Industrial 
Manufacturing 


VI.  a/ 


VII.  HfeTlTUTUWAL  a J 


Water  quantity  in  storage 
lagoons  provide  potential 
for  use  as  cooling  water  4 
pu^-back  peak  power 
generation. 


Potential  for  enployioent  ranging  from  -oar 
900  persons  in  1990  to  1,320  persons  in 
2020  to  operate  and  maintain  the  treatment 
facilities  and  sludge  management  program. 


Provides  potential  for  increase  in 
local  assessed  valuation  base 


Water  quantity  in  storage 
lagoons  provide  potential 
for  use  as  cooling  water  4 
pemp  back  peak  power 
generation 


Potential  for  eagilovment  ranging  from  some  140 
persons  in  1990  to  210  persons  in  2020  to 
operate  and  maintain  the  treatment  facilities 
and  sludge  managoaent  program. 


Coordinatiai  of  the  siting,  management  and  operation  of  the  treatmsit  facilities  and  sludge 
management  program  is  required.  Institutional  and  cooperative  (contractual!  arrangeme.'s 
required  to  safeguard  local  interests  and  planning  objectives. 


VIII.  COST  OF  PLAN 

rmriwa/  ^ 

1.  Capital  Costs  (present 

worth) 

2.  Capital  Costs  (average 

annual ) 

3.  Iteration,  Maintenance 

4 Replacement  Cost 
(average  annual ) 

4.  Total  Average  Annual 

Costs 

5.  Industrial  Pre treatment 
Costs  (average  annual)  e/ 

ix.  ounces  in  piauc 

WWlFWdi  flonnsiNr. 
gyni  ry  rLburnmn 


COPY  hmm  'n  r- " r "" 

PEri'if J i i UlL I LLwiulC  i i'ludc  « iedis 


Pnxhjces  anxiety  from  leasing  and  interest  acqusition  proceedings,  inconvenience  fnsn  construction. 
disng?t ion  to  cwnmity  cohesion;  and  changes  in  current  farming  practices.  Provi.irs  jrotential  for 
increase  in  agricultural  economic  base.  Reluctance  to  c<mmi  t local  resources  to  treat  metropolitan 
wastes  and  forego  earn  desired  land  use  and  socio  economic  patterns 


a/  Allies  to  utilization  of  sliaige  for  reclamation  of  surface  mines  and  Water  Reuse  Option  »1  (2,068  MOP  (3,200  cfs)  constraint). 

b/  b»ed  an  tom  requircm,  being  purchased  in  1991)  mless  phxcing  mdi.xted  Excludes  sane  1,190  acres  already  ouncl  the  .tub  area  th.l  wuld  he 
Incorporated  into  system  (plant  or  access  points). 

"covered  losses  are  generally  considered  to  he  any  real  or  imagined  losses  in  excess  of  net  average  annual  incone  for  owners  of  leased 
lands  or  in  excess  of  the  full  market  value  for  the  purchased  lands  and  relocation  assistance  available  carder  the  provision  of  the  tki l form 
Relocation  Assistance  and  Real  Property  Acquisition  Policies  Act  of  1970. 

d/  **’»»**  '“P***”  wiU  finance  75  percent  of  the  capital  costs  and  that  the  study  area  taxpayer  will  finance  the  resuming  25 

£^ntJ!LrILC!E  . CO,t  assistance  the  States  may  elect  to  contribute)  plus  100  percent  of  the  operation,  maintenance  an.)  repla.  naent 

C°*  ** ' 1 pT? ^ regional  clearinghouses  and  the  States  and  approved  for  fiawling  carder  the  lonstructum  grant 

progT*  of  tha  U.S  E.P.A.  All  costs  are  tfmgftjted  over  50  years  at  5.S  percent  interest  rate. 

if!l!^TrBLi?Cyrred  ^ \n^atry  pre  treatment  prior  to  discharge  into  regional  system  This  cost  is  not  included  in  the  cost  estimur  Heim 

^ r**10"*1  *y,t"  ‘"eluded  in  the  protect  estimate  vanes  with  treatment  technologc  ikmervrr,  total  cost 
to  botb  inAmtrv  and  the  regianel  system  will  he  less  than  required  if  incktstrv  would  totally  pretreat  Us  wasteload  or  site  to  NUT  qulitv 
1 . ■ 1*v*1  of  ‘"vestment  »#iich  is  generally  less  than  that  required  to  meet  current  standards  with  addi 

tianal  capital  Investments  estimated  to  he  offset  try  operational  savings 
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■iMVjn  ct  i**ts  muni  *»  althmativt  v 


HST  I*  bTATC> 


Win  af  HATH* 


new-T.  •#  .iMMJ.b  ‘Mnuii  m plan 


i nxur.KAi 
l.  Hater  <Aa.l.ty 


lUilOIS 


IM'lAhA 


witVAKi  ion  iom>  n» 

urn*  NtVktfSim  UlYHt  htmtAL 

AM)  Ot «ff  !A*E>  RltlfK  TAXi’AlBtS 


ivnjtv  »*: 


trends  suin'  current  effluent  aiaf 

• ter  •Unlit)'  guidelines  This  pint 

«uld  Contribute  its  proport  tonal 
Jure  of  the  Suin'  efforts  for 
Heeling  HI  92  S00  jo«ls 


Muusk  t'ti  flaw  regiaen  con  tfcels 

tribute*  u>  potential  for 

acet.ng  this  and  other 

rrljtud  needs  inventoried 

by  the  Hater  sources 

Cornell's  CcagirMiens i ve 

Basin  studies  iKUlBS] 


intent  ami  tiv  phased  fuels  of  At  M Sou 


Plan  aould  be  consistent  with  current 
program  (or  air  emission  control  in 
both  States 


Plan  ccee-istent  with  current  Federal  Air  <Xai.tr  Act 
requireBrnf  * 


V Aquatic  Life 

(a)  Fishery 


(b)  iSther  Biota 


Lontnbutes  to  States'  prvgrm  for 
proving  strrea  production  of  sport 


(ontributes  to  aeeting  « 
port  i oo  of  the  del  ic  ten. • 
in  f i -.Fung  opportiauties 
in  the  stud)  area. 


Fulfills  guils 
servo t ion  ti«ps. 


4 Terrestrial  Attributes 
(Wildlife) 


Provide*  potential  for 
contributing  to  the  an 
grntory  saterfowl  needs 


ii  assma  mqiiHBpns  */ 

1 Electrical  (Krx»Htt 
Itaurs/Uey) 


.'  Natural  ties  (Mi  I Inn 
OJ>ic  Feet/Day) 


Inc  reuses  doaand 
FAwn-t  iiajpl*  Areas 
la  t 40  by  12. SOO 
(1990)  aid  IS. BOO 
(2020) 


Increases  uemnd  for  looses  need  for  decision 
lower  Supply  Area  l;  . unceming  type  of  fuel 
by  2.400  (1990)  and  duciear/fbssi  1 ) to  be 
by  2 .TOO  (2020)  used  and  siting  of  new 

power  plants 


"muires  rqansion  cf  nation's  power  base  l^a-se*  need 
for  review  of  policies  retarding  estent  to  idiicfi  thi 
and  other  , uag» 1 1 1 1 ve  pwtr  need*  all!  be  m« 


Increases  Jumnd  on  nation's  fuel  base  Iaum-.  need  <*- 
review  cF  .tolicies  rcgacdinr  prior'ty  of  natural  ga 
other  alternative  furls  for  me  in  meting  agti.  ultur. . 
related  needs 


J-  (fMicals  i Tans /Day)  Inc  reused  drwend  tor  treauarnl  chmicals  will  upix  aUcd  power 

needs  for  annul ac Curl ng  and  contribute  ru  a beefier  resource  con 
.captive  rate  and  possible  taut  price  of  charnel* 


turrd  cheat  • al< 


III.  HATH!  Alt)  LAW)  UKfc  QWO 

Mater  IHe 

I.  Hater  Sapply  looses  need  for 

reallocation  of 
Lake  Michigan 
withdrawals  and 

cost  sharing 
arrjngcsaents 


Precludes  additional  in 
vestnrr  l to  wort  MTCBS 
inventor  tad  need*  for 
the  study  area 


•aa'is^e  ('Hurt  a|g*n«al  i a)c>  • 

agrrem-nt  au-  'e-  mjcin  J lor  •<»"-.  • 
withdrawals  InalairHi.l  , nr 
. intent  in  Heie-r  ipiioi  *l  pros.  ■ I - 


2 Hater  («a 


Stora  inter  remotf  control  requires 
coordination  of  flood  plain  aanage 
■ent  studies  an'  possible  -cgiple 
arntal  'cnJinp 


Miv  pres  leak  additional 
investaenl  to  neet  Knots 
inventoried  need,  for  the 
stub  area 


Kilt  ip  le  purpose 
design  provides 
potential  savings 
in  Federal  related 

prograan 


5.  In 


Arc reation 


Cent nhules  to  potential  lor  Heating  States  ant  KtUCBS  inventoried 
need*  for  <etrr  Fused  recreation. 


Defat  long  tern  need  for 
investamt  if  reallocation 
of  mtrr  statues  In  stud* 
area  changes  flow  regimn 
in  Upper  Illinois  iH'vnm 


Kiitiplr  purpose 
design  provides 
potential  saving* 
in  Federal  related 

profrm- 


I (hanged  Laid  Uses 
a Fee  Purchase  b/ 


Miances  the  aesthetics  of  see  face  Bines  ml  in  reases  the  potential 
for  feting  local  and  State  laid  related  need*  at  a reduced  i fives  tmn' 
level 


b Hr*  tore  turn  Of 
Surface  Mines 
(Sludge  tytion  #2 
• outre,  tuel ) 


Area  i a ten  I of  acreage  effected 
directly  or  indirectly  ugmees  need 
for  daemon  by  the  (<*ntie*  end 
State*  dieether  to  rwUm  basic 
agricultural  related  accaaary  and 
life  ltyle  and  forego  other  types 


FAitantial  for  retaining  a>nr 
land  in  agricultural  probation 
than  aigbt  ordinarily  be  *«P* 


b Agricultural  Sludge 

Utl  1 1 tat  icbi  is|ia%e 
• pt  ion  *1  ueitrac 
tUHl) 


Increases  potential  for  retaining  no  re  land  in 
then  aight  ordinarily  be  ripected  .<ver  rune 


ilturel  prodca  t ion 


I He*  rear ne«  4 'fen  pa. 


•pace,  egrl.u)  ti»») 
rr  to  current  t rwvk 


Inc  reasae  potential  for  neet 
lag  a portion  of  inventoried 
rec  reel  tone  I deflc  inner  in 
the  «tudv  area  bv  reducing 
the  rayai  red  lian  i a 1 la 
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I.  tatantial  Ukrxonrad 
Lessee  c/ 


LBV  AMT  TOT  l(SB  <* 

TO  MISSISSIPPI  RJV» 
D (MAT  LAOS  MCKSfi 


talent  14 1 for  unreal  Lag  crop  rod 
beef  production  aad  enhancing  agrl 
eccncaic  bate  with  land  technology 
and  redaction  of  surface  alnaa. 


l of  increased  [/ruAatlcei  end  rrteinin* 


VII.  OBTITVT ICJIAi.  y 


viii  port  «■  nj* 

Hmmw)  a/  y 


. Cap  l la  I Ueu  (prasant 


talent  14 1 for  Incorporating  sludge  dlspoaal  with  the  recyclup  of 
solid  wastes  and  genrrate  synthetic  fuel  and  other  recoverable 
byproducts. 


tataitial  for  State  assistant 
in  job  relocation  and  labor 
training  program 


ling  legislation  also  necessary 
{o  nidify  present  Institutional 


effects  ispliiit  In  the  long  re 
land  v .an  inert.  necessary  to  a 
• ter  pallty  foals  Provides 


potantiel  for  uarovijig  the  strain  required  to  itaMtrsts 

aal  ity  snd  aesthetics  In  surface  mrinbility  wd  its  Cnapn 


bqmtea  potential  for  delay  //.  inti  the  intent  nf  A »M 

la  seating  the  tine  phased 
goals  of  PI  91  SOO  since  an 
inter  la  tine  from  <amld  he 


tapes  to  the  egnosltmal 


x Int ion  of  surface  nines  irpticn  If)  ntd  aaier  Anna  iption  II  <2.000  «CU  0.2*0  cfsl  coatrtiati 


c/  taiant  id  mrecoverwd  losses  are  generally  exes  ide  red  to  be  my  reel  or  inagined  losses  in  eaceea  of  net  eve  rag'  Incmn  for  insn  of 

leaenl  lends,  or  in  earns  of  the  tall  mrtet  nlie  tar  the  purchased  I aids  md  relocation  assistance  mi  I Ale  mdrr  the  provision  of  the 
Igilforo  Relocation  Assistance  asd  Real  Property  Acquisition  tallclae  tat  of  19 >0 

*V  A-snaes  that  As  federal  taspeyers  -ill  finance  7S  percent  of  the  capital  coats  and  thet  the  stay  area  lawyer  will  finance  the  mimq  2i 
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SECTION  XII 

IMPACT  PERSPECTIVE 
Overview 

Tables  XI-1  through  XI-5  and  the  preceding  text  have  presented  a 
large  amount  of  information  in  a relatively  few  pages.  From  this  over- 
view it  should  be  cleaT  that  the  study  is  conplex.  It  not  only  addresses 
highly  technical  and  unfamiliar  issues,  but  also  seeks  to  include  a mul- 
titude of  related  items  dealing  with  environmental  concerns,  social  aspects 
and  regional  needs.  Thus,  after  examining  the  impact  summary  tables  for 
the  five  alternatives,  it  should  become  readily  apparent  that  there  is  no 
one  "best"  solution  as  such.  Instead,  the  final  answer  must  be  determined 
by  the  residents  of  both  the  study  and  outlying  areas  working  with  the 
States  in  determining  a solution  acceptable  to  all. 

In  reality,  there  are  two  aspects  to  consider.  What  is  one's  pre- 
ference and  what  is  one  willing  to  forego.  It  is  within  this  context  of 
consideration  that  the  alternatives  should  be  evaluated  and,  thus , 
balanced  within  a personal  framework  of  desires  or  goals. 

Che  such  framework  of  goals  are  the  national  objectives  established 
by  Congress  for  any  program  involving  water  and  related  resource  develop- 
ments. Therefore,  it  may  be  helpful  to  sunmate  the  alternatives'  contri- 
butions to  the  national  objectives  of  Environmental  Quality,  Social 
Well-Being,  and  both  Regional  and  National  Economic  Development. 


ENVIRONMENTAL  QUALITY 

Each  of  the  five  alternatives  would  enhance  the  water  quality  of  the 
area;  but  the  degree  of  water  quality  inprovement,  the  costs  and  the 
inpacts  would  be  significantly  different.  Alternative  I will  meet  current 
water  quality  standards  and  guidelines,  but  would  not  meet  the  long-range 
national  goal  expressed  in  Public  Law  92-500.  The  four  NDCP  alternatives 
will.  The  NDCP  alternatives  would  achieve  a higher  degree  of  phosphorus 
and  nitrogen  removal  (from  the  wastewater)  than  that  required  for  the 
current  standards.  Thus,  the  NDCP  alternatives  would  reduce  the  potential 
for  algal  bloom  in  the  receiving  streams  and  lakes. 

Inplicit  in  the  design  of  the  NDCP  alternatives  would  be  an  increase 
in  the  standing  water  biotic  (aquatic  organisms)  communities.  This  in 
turn  will  provide  the  potential  for  increasing  the  birds  and  wildlife 
that  feed  on  the  aquatic  organisms  in  the  streams  and  standing  water 
impoundnents . Concurrent  with  this  enhancement  would  be  a reduction  in 
the  flora  and  fauna.  Most  of  this  reduction  would  be  attributable  to 
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the  surface  disruption  caused  by  construction  of  the  system  components. 
Nevertheless,  the  negative  effects  on  the  distribution  and  diversity 
of  the  biotic  communities  should  not  be  severe,  since  most  of  the  areas 
have  already  been  extensively  changed. 

Air  quality  impacts  would  be  associated  with  the  Advanced  Biological 
and  Physical- Chemical  technologies.  Both  use  incineration  as  part  of 
the  treatment  process  and  discharge  chemicals  and  particulates  into  the 
air.  The  discharge  from  the  Advanced  Biological  System  would  meet  current 
USEPA  air  emission  standards.  The  Physical-Chemical  process  would  not. 

The  nitrogen  oxides  would  exceed  current  standards,  only  because  the 
technology  is  not  presently  available  to  effectively  remove  the  ammonia 
nitrogen  in  a pure  Physical-Chemical  process.  In  addition,  there  would 
be  a potential  for  infrequent  odors  in  the  spring  from  the  storage  lagoons 
used  in  the  Land  treatment  system. 

Finally,  there  would  be  a potential  for  establishing  recreational 
parks  and  wildlife  areas  with  the  sludge  reclamation  program  of  surfaced- 
mined  areas.  This  applies  to  all  of  the  alternatives  except  Alternative 
II  which  utilizes  the  Physical-Chemical  technology.  The  sludge  from 
the  Physical-Chemical  process  would  be  limited  to  essentially  agricul- 
tural usage,  since  the  organic  and  humus -building  qualities  have  been 
lost  through  incineration. 


SOCIAL  WELL-BEING 

The  contribution  to  the  study  area's  social  well-being  would  be 
conparable  for  all  alternatives.  There  would  be  tenporary  inconveniences 
to  public  access  and  traffic  flows  and  interim  aesthetic  blights  caused 
by  noise,  dust,  and  visual  contrasts  with  present  conditions.  A key 
contribution  to  regionalization  would  be  the  opportunity  to  control 
development  and  balance  open-space  with  areas  of  intensified  growth. 

This  could  be  done  by  controlling  access  to  the  conveyance  systems  and 
using  the  storm  water  management  systems  (NDCP  alternatives  only),  to 
provide  greenbelt  areas. 

Location  of  the  treatment  facilities,  plant  or  Land  technologies, 
would  be  a disruptive  factor  to  the  social  pattern  in  the  inmediate  area. 
There  is  a general  public  adversian  to  living  near  such  a facility.  As 
a result  there  may  be  a temporary  drop  in  property  values  in  and  around 
the  adjacent  area.  This  would  continue  until  land  demands  become  great 
enough  to  change  the  sociological  attitude  and  obtain  an  acceptance  on 
the  part  of  the  citizenry.  The  inpact  of  the  Land  treatment  system  would 
be  even  greater  in  that  it  would  also  affect  the  community  political  struc- 
ture of  the  outlying  area.  The  scale  of  Alternative  IV  is  such  as  to 
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cause  the  residents  in  those  areas  to  forego  many  of  their  own  social 
and  growth  desires.  Also  inplicit  is  the  general  reluctance  of  the 
agricultural  areas  to  use  their  resources  to  solve  an  urban  problem. 
Similar  concerns  would  apply  to  the  sludge  management  programs  espe- 
cially the  agricultural  option. 


REGIONAL  AND  NATIONAL  ECONOMIC  DEVELOPMENT 

The  water  and  related  land  requirements  used  for  this  study  are 
reflective  of  the  need  inventories  established  for  the  Upper  Mississippi 
River  and  Great  Lakes  Basins  Studies.  As  such,  they  provided  an  inter- 
relationship between  the  Nation  and  the  Region  with  its  subdivisions 
for  the  production  of  goods  and  services  and  population  distribution. 
Consequently,  any  proposals  to  meet  these  needs  would  contribute  to  the 
development  of  both  the  Region  and  the  Nation. 

All  five  alternatives  would  contribute  to  the  conservation  of  our 
natural  resource  base  with  the  recycling  of  industrial  water  and  the 
sludge  from  the  wastewater  treatment  processes.  The  manner  in  which 
the  latter  would  be  achieved  varies,  however,  among  the  technologies 
employed  for  treatment.  All  five  alternatives  would  provide  the 
potential  for  effecting  savings  (regionalization)  in  the  cost  of  waste- 
water  treatment,  though  again,  the  degree  of  economies  would  vary  with 
the  alternatives . 

The  four  NDCP  alternatives  would  provide:  (1)  a significant  degree 
of  areawide  flood  control;  (2)  the  capability  of  meeting  future  potable 
water  supply  requirements;  (3)  enhanced  in-stream  recreational  usage 
including  fishing;  and  (4)  an  improved  flow  regimen  to  sustain  commer- 
cial navigation  in  the  Upper  Illinois  Waterway  System.  All  four  of 
these  contributions  are  responsive  to  the  regional  need  inventory  and 
would  preclude  additional  investments  on  the  part  of  the  Federal,  State 
and  local  governments.  The  applicable  impacts,  including  costs,  would 
differ  considerably  between  alternatives.  Ch  the  other  hand,  similar 
contributions  from  Alternative  I,  current  standards,  would  be  limited 
at  best.  Flood  control  would  be  affected  only  in  those  areas  where 
existing  combined  sewers  are  in  operation.  The  potential  for  meeting 
future  water  supply  requirements  would  not  be  realized  nor  would  the 
improved  flew  regimen  for  in-stream  recreational  usage  and  camnercial 
navigation.  For  all  four  water  need  categories,  additional  levels  of 
investment  would  be  required  in  order  for  Alternative  I to  provide  the 
equivalent  degree  of  service  or  contribution  achieved  by  the  four  NDCP 
alternatives. 

In  addition,  all  four  NDCP  alternatives  would  provide  the  base 
resources  to  meet  other  urban  recreational  demands.  The  improved  flow 
regimen,  quantity  and  quality,  enhances  the  potential  for  providing 
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recreational  land  corridors  along  the  area's  streams.  Moreover,  the 
degree  of  flood  control  concurrently  provided  would  also  increase  the 
number  of  days  and  usage  of  land-based  recreational  developments.  An 
additional  level  of  investment,  though,  would  be  required  for  develop- 
ment of  the  corridors.  This  represents  but  one  use  which  could  be 
applied  to  the  flood  plain,  once  the  adopted  level  of  storm  water  run- 
off control  is  achieved.  Other  uses  would  require  higher  levels  of 
investment  and  cause  other  types  of  impacts  which  would  have  to  be 
assessed.  At  the  same  time,  the  NDCP  plant  alternatives  would  have 
the  added  potential  of  providing  sufficient  through-flows  to  sustain 
specially  constructed  impoundments  for  quality  game  fish.  None  of 
these  gains  could  be  provided  by  Alternative  I without  additional 
financial  investments  for  augmenting  and  redistributing  the  stream 
flows . 

The  Land  treatment  systems  in  Alternatives  IV  and  V would  provide  a 
resource  base  with  which  to  meet  the  specific  needs  of:  (1)  regional 

parks;  (2)  wildlife  and  waterfowl  areas;  (3)  the  cooling  water  require- 
ments for  power  generation;  and  (4)  the  basis  for  metropolitan -related 
satellite  cities.  This  treatment  system  also  would  have  the  potential 
for  enhancing  agricultural  production.  In  each,  an  additional  investment 
would  be  required,  but  the  level  of  investment  would  be  less  than  if 
undertaken  on  a single -purpose  basis. 


Preference  Array 

To  provide  further  insight  into  the  implications  of  the  alternatives, 
three  "Preference  Set"  tables  have  been  prepared.  These  tables  rephrase 
the  type  of  impacts  and  concerns  facing  each  socio-political  level.  As 
is  evident,  the  inpacts  of  each  alternative  would  vary  in  its  implica- 
tions to  the:  (1)  Study  and  Outlying  areas;  (2)  the  rest  of  the  two 

States  and  the  Region;  and  (3)  the  rest  of  the  Nation  in  a collective 
sense.  This  means  that  each  socio-political  level  would  have  a different 
framework  within  which  to  assess  their  preferences  and  what  they  are 
willing  to  forego.  This  is  not  to  imply  that  there  are  cross -purposes 
involved;  rather  it  underscores  the  different  perspectives  within  which 
the  selection  may  be  viewed.  In  all  cases,  the  factors  conrnon  to  the 
alternatives  have  been  excluded  in  an  effort  to  isolate  the  major  items 
for  consideration. 


PREFERENCE  SET.  STUDY  AREA  AND  OUTLYING  AREA 


The  preference  set  for  the  study  and  outlying  areas  is  presented 
in  Table  XI I - 1 . In  combining  the  two  geographical  areas,  it  was 
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recognized  that  the  inplicatians  extend  beyond  drainage  and  couity  bor- 
ders and  require  an  areawide  decision.  The  preference  set  sets  forth 
the  basis  for  selecting  the  type  of  environment  and  life  style  that  both 
areas  collectively  desire.  To  deteimine  this  answer  requires  that  the 
residents  realize  the  inplicatians  of  choosing  one  alternative  over  all 
others.  Thus,  the  preference  set  identifies  not  only  the  types  of  change 
inherent  in  each  alternative,  but  also,  the  trade-offs  that  one  must  be 
willing  to  accept.  These  trade-offs  cover  a wide  range  of  concerns,  but 
basically  relate  to  the  resource  commitments  and  potential  for  gain  that 
must  be  balanced  in  making  a selection. 

PREFERENCE  SET.  REMAINING  PORTIONS  OF  THE 
STATES  AND  REGION 

The  preference  set  for  those  people  who  reside  in  the  remaining 
portions  of  the  two  States  and  the  Region  is  presented  in  Table  XII-2. 

The  preference  set  contains  a much  broader  framework  for  consideration. 

At  issue  are  the  social,  environmental  and  economic  objectives  that  the 
two  States  have  adopted  for  those  areas  located  within  the  Great  Lakes 
and  Upper  Mississippi  River  Regions.  In  each  case,  a framework  for 
water  and  related  land  developments  has  been  established  to  meet  an 
inventory  of  needs.  Thus,  the  preference  set  is  structured  to  focus 
on  the  effects  that  selection  of  a particular  alternative  would  have 
on  the  development  goals  outlined  in  the  regional  framework  studies. 

This  should  provide  the  basis  for  balancing  State  objectives  with  local 
desires.  The  potential  for  obtaining  various  development  goals  is  reflected 
in  the  preference  of  choosing  one  plan  over  the  others.  The  trade-offs 
involved  in  reordering  planning  objectives  and  resource  commitments, 
including  financial,  are  identified  in  the  opportunities  foregone. 


PREFERENCE  SET.  THE  REST  OF  THE  NATION 

The  preference  set  for  the  rest  of  the  Nation  is  presented  in  Table 
XII-3.  The  comparative  evaluation  between  preferences  and  willingness 
to  forego  reflect  the  degree  to  which  the  alternative  achieve  the  stated 
national  objectives.  This  includes  the  water  quality  and  resource  con- 
servation goals  set  forth  in  PL  92-500.  It  also  includes  those  resource 
implications  affecting  the  national  budget  and  Federal  programs. 


J 
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PREFERENCE  SET  FOR  CHOICE  *HK(.  ALTERNATIVE  PLANS  Bi  REM  DENTS  .4  MU  <Hilh  AREA  AND 


ALTERNATIVE  I 

(Reference  Plan  - 64  Plants) 

IN  ORDER  ID  CHOUSE  THIS  PLAN  OVER  ALL  OTHER  ALTERATIVES, 

MBS  HUNTS  OF  THE  STUDV  AREA  AND  RESIDENTS  OF  THE  ADJACENT 
CDUNritS  MJST  PREFER  TO: 

!•  Select  the  plan  with  the  luces  t amiual  cost  to  study  area 
taxpayers,  $84  million  yearly  £/,  and  thus  save  some  $197 
million  annually  over  the  least  costly  plan  to  achieve  the 
higher  water  ^lality  goals  ($281  million  vs.  $84  million  per 
yeari,  and  accept  the  consequences  of  releasing  greater 
a*>cfits  of  pollutants  to  lakes  and  streams  and  of  not  treating 
and  controlling  storm  water  runoff. 

2.  Accept  the  applicable  water  quality  gqal>  established 
by  Illinois  and  Indiana  as  the  desired  environmental  goal. 

7.  Min inure  the  conjunction  of  chemical  resources  for  waste- 
water  treatment  by  choosing  this  plan  which  requires  44  tans 
per  Jay  (the  least  of  all  plans  l,  and  accept  the  consuiption 
of  other  resources  to  produce  and  deliver  these  chemicals. 

4.  Experience  no  net  increase  in  fuel  consumption  by  select- 
ing this  olan  vhich  can  recover  sufficient  synthetic  natural 
gas  trom  the  wi^tes  to  meet  treatment  system  fuel  requirements. 

3.  Adopt  a treatment  process  which  avoids  air  emissions, 
other  than  aerosols. 

0.  unsure  ’,100  megawatt  hours  per  day  less  power  than 

the  plan  having  the  next  lowest  power  consumption  {10,300  nwh/day 
vs.  3,200  radi/day)  and  accept  the  consunption  of  natural 
resources  to  generate  this  power. 

'•  vaaitinue  to  lmer  groundwater  levels  in  the  western 
portion  of  the  study  area  to  meet  local  water  uses,  uiless 
Take  Michigan  withdrawals  are  modified. 

s.  Provide  an  enployment  level  of  about  2,930  people  (the 
least  of  all  plans;  to  operate  and  maintain  the  wastewater 
treatment  system  and  related  works. 

Attain  the  current  planning  goals  for  consolidation  of 
wastewater  treatment  facilities  and  thus  realize  efficiencies 
-t  operation  and  maintenance  and  other  cost  savings  repre 
sen ted  by  this  level  of  regionalization  and  system 
characteristics. 

10  Minimize  the  institutional  changes  required  for  in{)  la- 
mentation both  within  and  outside  the  study  area  by 
umsolidation  of  the  132  existing  treatment  plants  to  64 
regional  plants;  and  seek  cooperative  arrangements  tor 
sludge  management  an  3’, 000  acres  of  land  in  adjacent  coumties. 

11.  Forego  capital  improvements  and  associated  increased 
farm  productivity  attainable  >4ien  recycling  and  treating 
wastewater  by  irrigation  of  selected  crops  on  sites  in 
adjacent  counties. 

.AND  BE  KILLING  TO: 

1.  Purchase  an  additional  1,500  acres  4/  of  land  in  the 
study  area  required  for  constriction  of  the  i.ew  or  expanded 
treatment  facilities 

. Negotiate  long  term  leases  on  about  47,300  acres  in 
Illinois  and  about  >,700  acres  in  Indiana  for 
agricultural  utilization  of  stabilized  sludge 

Acept  a limited  oppor  Unity  for  water  based  recreation 
and  me  potential  on  those  streams  with  irp roved  ilows  and 
••gc  the  opportunity  to  construct  pipouidments  for  selected 
. *h  species  at  treatment  plants  with  sufficient  flows 

1 iorego  the  water  reuse  potentials  inherent  m meeting  the 
higher  water  quality  goals  and  thus  continue  to  place 
increasing  demands  jn  sources  of  potable  water,  unless 
additional  capital  is  invested- 

N.ept  the  anxiety  of  about  3,400  people  residing  in  the 
• •adv  area  who  may  experience  Hi  recovered  losses  3 Trtfierent 
w-.  “wing  relocated  because  or  onstructior.  of  the  proposed 
treafme'it  facilities. 

: >rego  the  opportunity  for  multiple -toe  of  wastewater 
i i storage  lagoons  i cooling  lakes  for  electric  power 
reneration  plants  and  either  discliarge  waste  heat  to  our 
Like  and  streams  or  require  power  mpanies  to  huild  their 
v -ling  lakes  and  or  their  can  cooling  towers 

Iorego  the  potential  revenue  and  increased  local  tax 
».  resulting  trom  the  incorporation  of  electric  power 
generation  facilities  into  the  overall  plan. 

s forego  the  cpportiautv  tor  land  reclamation  of  strip  mined 
ins'  bv  limiting  the  .ludge  management  program  to  agricul 
tural  utilization. 


ALTERNATIVE  II 

(33  Physical-Oiemical  Plants) 

IN  ORLfcR  TO  CHOOSE  THIS  PLAN  OVER  ALL  OTTtR  ALTERNATIVES, 
RESIDENTS  OF  THE  STUDV  AREA  AND  RESIDENTS  OF  THE  ADJACENT 
COUNTIES  MUST  PREFER  TO: 


1990  DESlOi  CAPACITY ; LAND  KECLAMATIdv  sLUUi  MANACtM-NT  4'::  f-  : ATI 

(HOLD  3,200  cfs);  5.5  PERCENT  INTEREST  RATE;  50  YIAR  AMIRI  I "ATI  t.  PERIOD 


ALTERNATIVE  Ill 

(17  Advanced  Biological  Plants j 

IN  ORDER  TO  UKJJ5E  THIS  PLAN  OVSR  ALL  OlTC.k  AI3BWKTIVES,  KEM 
LENTS  GF  THE  STUD)  AREA  AND  RSI  DENTS  Ol  Tlf  ADJACENT  OUNTIES 
MUST  PREFER  "ID: 


1.  Secure  the  highest  level  of  wastewater  treatment  technically 
available  and  consistent  with  the  National  environmental  goals  of 

PL  92-500. 

2.  Consune  the  least  amount  of  power  (10,300  megawatt  hours  per 
Jay)  to. achieve  the  higher  water  quality  goals,  and  accept  the 
consumption  of  natural  resources  to  generate  this  power  plus 
possible  increases  in  consuner  rates. 

3.  Eliminate  depletion  of  grounArater  sources  used  to  meet  local 
water  uses  in  the  western  portion  of  the  study  area. 

4.  Exceed  the  current  planning  goal  for  consolidation  of  waste  - 
water  treatment  facilities,  and  thus,  realize  efficiencies  of 
operation  and  maintenance  and  other  cost  savings  represented  by 
tills  level  of  regionalization  and  system  characteristics. 

5.  Provide  opportunities  for  potential  development  of  recrea 
tional  corridors  along  some  S00  miles  of  streams  in  the  study 
area  (because  of  high  water  quality  and  stabilized  flows),  for 
the  potential  development  of  parks  and  recreation  areas  adjacent 
to  storm  water  lirpocndments ; and  the  potential  to  construct 
impoundments  for  selected  fish  species  at  treatment  plants. 

6.  Treat  wastewater  and  storm  water  to  the  higher  water  quality 
goal  to  produce  water  of  sufficient  quality  to  meet  drinking  water 
standards  and  be  suitable  for  both  muiicipal  and  most  industrial 
reuses,  thereby  conserving  an  essential  resource  (water). 

7.  Forego  capital  inprovements  and  associated  increased  farm 
productivity  attainable  when  recycling  and  treating  wastewater  by 
irrigation  of  selected  crops  on  sites  in  adjacent  counties. 

AND  BE  WILLING  TO: 

1.  Increase  the  annual  cost  to  the  study  area  taxpayer  by  $333 
million  2/  (from  $84  million  to  $417  million  per  vear)  over  the 
least  expensive  plan,  but  attain  the  higher  water  quail ty  goals, 
the  water  reuse  potential  and  the  treatment  and  control  of  storm 
water  ruioff. 

2.  Forego  the  opportunity  to  minimize  the  use  of  chemical 
resources  by  consuming  4,111  tons  more  per  day  than  the  least 
consumptive  of  the  NDCP  plans  (4,160  Tons  vs.  49  Tons)  and  accept 
the  ccnsuiption  of  other  resources  to  produce  and  deliver  these 

chemicals. 

3.  Consume  156  million  cubic  feet  of  gas  each  day  to  treat  waste 
water  to  the  higher  water  quality  goals  and  accept  possible 
increases  in  consumer  rates,  uiless  alternative  fuels  are  used. 

4.  Accept  an  emission  of  SS2  tens  of  chemicals  and  particulates 
into  the  air  daily,  even  though  the  discharges  are  within  current 
Federal  H’A  standards,  except  for  nitrogen  oxides,  which  may, 
under  certain  conditions,  he  an  infrequent  source  of  irritants. 

Purchase  an  additional  63,900  acres  4/  of  land  within  the  studv 
area  required  for  construction  and  operation  of  the  proposed 
-torm  water  management  and  wastewater  treatment  facilities. 

o.  Negotiate  long  term  leases  putside  the  study  area  on  about 
•31,700  acres  in  Illinois  and  97,300  acres  in  Indiana  for  appli 
, at  ion  of  stabilized  sludge  as  A soil  conditioner  and  also  obtain 
long  term  leases  on  116,300  acres  within  the  studv  area  required 


for  storm  water  management. 

’.  Forego  the  opportuuty  to  maximize  employment  levels  for 
wastewater  and  storm  water  treatment  systems  and  related  works 
by  providing  about  11,170  positions  as  conpared  to  a maxi  nan  of 
11,580  positions  ;Alt . III). 

8.  Accept  the  institutional  changes  reflected  in  consolidating 
to  33  treatment  plants  and  seek  cooperative  arrangements  for 
application  of  sludge  as  a soil  conditioner  an  farm  lands  adjacent 
to  the  study  area. 

9.  Accept  the  anxiety  of  about  18,800  people  residing  in  the 
studv  area  who  mev  experience  m recovered  losses  3/  inherent  in 
being  relocated  because  of  construction  of  the  proposed  storm 
water  management  and  wastewater  treatment  tacilities  or  related 

works . 

10.  Forego  the  opportunity  for  multiple  use  of  wastewater  storage 
lagoons  as  cooling  lakes  for  electric  purer  generation  plants  and 
either  discharge  waste  heat  to  our  lakes  and  streams  or  require 
power  anpanies  to  build  their  own  cooling  lakes  mid,  or  their 

own  cooling  towers. 

11.  Forego  the  potential  revenue  mid  increased  local  tax  base 
resulting  from  the  incorporation  of  electric  power  generation 
facilities  into  the  overall  plan- 

12  Forego  the  opportunity  for  land  reclamation  of  stnp  mined 
areas  ind  the  associated  increase  in  land  values,  proved 
aesthetics,  potential  for  other  land  uses  and  increase  of  the 

local  economic  base. 


1.  Secure  the  highest  level  ol  wastewater  treatment  technically 
available  and  consistent  with  the  National  environmental  goals 
of  PL  92-500. 

2.  Eliminate  depletion  of  groundwater  sources  used  to  meet  local 
water  uses  in  the  western  portion  of  the  studv  are.. . 

3.  Provide  an  euplovment  level  ol  about  11, SCO  people  the 
highest  for  all  plans)  to  operate  and  maintain  the  wastewater 
and  storm  water  treatment  system  and  related  works 

4.  Exceed  the  current  planning  goal  for  consolidation  ot  waste 
water  treatment  facilities,  and  thus,  realize  efficiencies  ot 
operation  and  maintenance  and  other  cost  savings  represented  (•> 
this  level  of  regionalization  and  svstem  .haracteristus 

5.  Provide  opportunities  for  potential  developer:. t ! retreat  :.xial 
corridors  along  some  500  miles  of  streams  in  the  stud*  area 
(because  of  high  water  quality  and  stabilized  flows  _ tor  the 
potential  development  of  parks  and  recreation  areas  adjacent  to 
storm  water  lmpouKkrents ; and  the  potential  to  construct  irv  «cui 
ments  for  selected  fish  species  at  treatment  plants. 

6.  Treat  wastewater  and  storm  water  to  the  higher  water  quail  tv- 
goal  to  produce  water  of  sufficient  quality  to  meet  drink. ng  water 
standards  and  be  suitable  for  both  municipal  and  iidsI  industrial 
reuses,  thereby  conserving  an  essential  resource  '.water  i. 

7.  Inprove  the  aesthetics,  value  and  potential  land  use  : . 1,100 
acres  in  Illinois  and  55,500  acres  in  Indiana  f>ased  on  199p  !. 
over  a 50  year  period  which  have  been  strip-mined  and  a.-  gam 
the  associated  increase  in  the  local  economic  base. 

8.  Forego  capital  un>rov«nents  »*d  associated  uw  ivased  :..rr. 
productivity  attainable  tiien  recycling  and  treating  wastewater 
irrigation  of  selected  crops  on  sites  m adjacent  couitie-. 

AND  BE  KILLING  TU: 

1.  Increase  the  annual  cost  tc  the  stud,  area  taxpayer  N $ 5 
million  2/  Ifroo  $84  million  to  $J--  million  per  >ea?  vet  the 
least  expensive  plan,  but  attain  the  higher  water  quality  goal', 
the  water  reuse  potential  and  the  treatment  and  control  ol 
storm  water  runoff. 

2.  Forego  the  opportunity  to  minimize  the  use  o:  chemical 
resources  by  consuming  2,651  tons  wire  per  da'  than  the  least 
consultive  of  the  NDQ’  plan'  1 2,700  lens  is.  49  Ions  and  .«  . ept 
the  consunption  of  other  resources  to  produce  and  deliver  these 
chemicals ■ 

3.  uiisune  83  million  cubic  feet  of  gas  each  Ja.  to  treat  waste 
water  to  the  higher  water  quality  goal-  and  a ept  pos'it  ir 
increases  in  consuner  rates,  unle- ' alternative  tucl'  are  used. 

4.  Accept  an  emission  of  10  tons  of  chemicals  and  particulate 
into  the  air  daily,  and  the  presence  ot  aerosols  at  trr.itnrnt 
plants  and  storm  water  treatment  sites  in  the  studv  area 

5.  Accept  an  increase  in  power  ..aisini't ion  of  1,300  megawatt  hour 
per  day  over  the  least  consumptive  NIO'  plan  ill,6i  md.  da\  \ 

10,300  mvh/day),  and  accept  the  use  of  natural  resoun  e*  t<  generate 
this  power  plus  possible  increases  it.  ..onsumer  rates 

0.  Purchase  an  additional  66, ’Ob  a.  res  4 o)  land  within  the  - tody 
area  required  for  construction  and  operation  ‘ the  proposed  t :m 
water  management  and  wastewater  treatment  facilities. 

Negotiate  long  term  leases  outside  the  stcah  ie.«  an  out 
42,500  a.  res  in  Illinois  and  5,700  acres  in  Indiana  !vt  the 
rehabilitation  of  strip-mined  areas  bv  applicatia  d stahili  ed 
sludge  and  also  obtain  long  term  leases  or.  116,301.  a.  re'  wit*  ir 
the  study  area  required  for  storm  water  management 

8.  Accept  the  institutional  changes  reflected  in  . onsol tdat ing 
to  1'  treatment  plants  and  seek  .ooperativr  arrangements  to r 
tec  lamat  ion  of  strip  mined  area  b»  appl  i . at  ioi;  . r -tabilize 
sludge  outside  of  the  study  area 

9 Accept  the  mxietv  ot  about  29,600  pmoj  le  residing  in  th«  tudv 
area  vd»o  mav  nienaur  mrecovered  losses  1 inherent  i t«eing 
relocated  because  o(  construction  of  the  fr*n«  ed  st.  m watet 
— ugamr  nt  and  wastewatei  treatnrnt  facilities  i related  work  • 

10.  Forego  tlie  opportuutv  to?  multiple  .er  i wastewater  t t age 
lagoons  as  cooling  lakes  t.  t electru  |Hw.er  genrratia  lant*  ».-  j 
either  dlschatgr  waste  beat  to  our  la*es  and  t n-.irr  i re»,  ' r’ 
power  .omwaues  to  build  their  owr.  «ooling  lake  uid  - i tbe.i  m 
cooling  towers 

11  I ..-rego  the  potential  revenue  and  ;ncreas«.J  local  1 

resulting  from  the  irw  rjv,ratt  * . Imti  -n  i ,•••  mtn 

facilities  into  the  cxnxll  plan 


1 Alternatives  ! and  : .nvolve  agricultural  util)  ratio,  pt  i .<■  I1  as  the  sludge  man-igement  program,  trfwle  the  remaining  alternatives  ei^lov  the  land 

reclama'ian  prog  ram  ft  lor  . 

it  nr-  »hat  tlr  1 *sle  ral  taxjmvers  will  f inane  pen  en»  < > f the  . ap.tal  vosts  and  that  the  ltudy  area  taxpayer  will  finarwe  the  reasoning  25  pen  en? 

of  the  apital  os*  less  anv  tar*  the  fate  '•In  l to  .rgitribufe  plus  10P  jvereent  of  the  operation,  aaintenaree  and  rep  la.  went  oats 

. .v  • - * • . . . . — 'J*r  ‘ ' 


' I-  tent  i a . a *rally  Cg 

lands , i i?  ri.  e • . ..  for  I 

A»*. »ta»we  aral  'u-al  lvr»g-«  rt*  A,..  liciet 


I 


PRKCSDINR  PASS  K LANK- NOT  ^IL-’cD 


ffivt  PLAV,  by  RESIDENTS  OF  THE  STUDY  AREA  AND  ADJACENT  CCUNT1ES 

XAMATIGN  SLUDGE  MANACIMLN’V  OPTION  1/ ; REUSE  OPTION  NO.  1 
HINT  INTEREST  RATE;  SO- YEAR  AMORT  iZATKN  PERIOD 


ALTERNATIVE  III 

(17  Advanced  Biological  Plants) 


ALTERNATIVE  IV 
(5  Land  Treatment  Sites) 


ALTERNATIVE  V 

(Land/Adv-  Biological  u>mLinatian) 


MIS  PLAN  OVER  ALL  ODER  ALTERNATIVES,  KES1- 
kREA  .AND  RES  I CENTS  OF  THE  ADJACENT  COUNTIES 


IN  (JRILk  TO  QIOOSL  IHIS  PLAN  OVER  ALL  OTHER  ALTERNATIVES,  RESIDENTS  IN  ORDER  TO  GOOSE  'ITUS  PLAN  OVER  ALL  OTTER  ALIEHNAI  IVES,  kl-MlV-\TS  01 

OF  IHE  STUDi'  AREA  AND  RESIDENTS  OF  THE  ADJACENT  COUNTIES  MJST  PREFER  TO:  THE  STUDY  ARIA  AND  RESIDENTS  OF  TTtt  ADJACENT  03UNU1:.  Mt  . BRUIT. 


Bt  level  of  wastewater  treatment  technically 
(tent  with  the  National  environmental  goals 


(ion  of  grouxuS*ater  sources  used  to  meet  local 
Ktem  portion  of  the  study  area. 

lyrnent  level  of  about  11,580  people  (the 
is)  to  operate  and  maintain  the  wastewater 
lOaent  system  and  related  works. 

Hit  planning  goal  for  consol i da tion  of  waste- 
llities,  and  thus,  realize  efficiencies  of 
■unce  and  other  cost  savings  represented  by 
Mlization  and  system  characteristics. 

lities  for  potential  development  of  recreational 
I 500  miles  of  stream,  in  the  study  area 
ter  quality  and  stabilized  flows),  tor  the 
ftt  of  parks  and  recreation  areas  adjacent  to 
■Hits;  and  the  potential  to  construct  litpound- 
fish  species  at  treatment  plants. 

r and  storm  water  to  the  higher  water  quality 
»r  of  sufficient  quality  to  meet  drinking  water 
itable  for  both  municipal  and  most  industrial 
Mrving  an  essential  resource  (water). 

thetics,  value  and  potential  land  use  of  171,100 
■d  55,500  acres  in  Indiana  (based  on  1990  floes 
ad)  which  have  been  strip-mined  and  also  gam 
Base  in  the  local  economic  base. 

bqirovements  and  associated  increased  tarm 
ible  when  recycling  and  treating  wastewater  by 
ted  crops  on  sites  in  adjacent  counties. 

AND  BF.  WILLING  TO: 

■uel  cost  to  the  study  area  taxpayer  by  $558 
I million  to  $411  million  per  year)  over  the 
B,  but  attain  the  higher  water  quality  goals, 
■ntial  and  the  treatment  and  control  of 


Htuuty  to  minimize  the  use  of  chemical 
2,651  tans  more  per  day  than  the  least 
IBGP  plans  (2,700  Tons  vs.  >9  Tons)  and  accept 
other  resources  to  produce  and  deliver  these 


ion  cubic  feet  of  gas  each  Jay  to  treat  waste 
’ water  quality  goals  and  accept  possible 
ItT  rates,  unless  alternative  fuels  are  used. 

Ion  of  10  tons  of  chemicals  and  particulates 
and  the  presence  of  aerosols  at  treatment 
|ter  treatment  sites  in  the  study  area. 

BM  in  power  consult  ion  of  1,500  megawatt  hours 
■St  consumptive  NDCP  plan  (11,600  nwh/day  vs. 
id  accept  the  use  of  natural  resources  to  generate 
•ible  increases  in  consumer  rates. 

Utionai  66.700  acres  4/  of  land  within  the  studv 
BBS  true  tun  and  operation  of  the  proposed  storm 
id  wastewater  treatment  facilities. 

term  leases  outside  the  studs  area  on  about 
liaois  and  H.700  acres  in  Indiana  tor  the 
Itrip  mined  areas  bv  application  of  stabilized 
ten  long  term  leases  on  116,300  acres  within 
dred  for  storm  water  management 

ii tut i ona  1 changes  reflected  in  consolidating 
Hits  and  seek  cooperative  arrangements  for 

t mined  area  bv  application  of  stabilized 

stud.  area. 

ietv  of  about  29,600  people  residing  in  the  studv 
lance  hi  recovered  losses  5 inherent  in  being 
if  construction  of  the  proposed  storm  water 
tent  ter  treatment  facilities  or  related  work s. 

)*rti*utv  for  multiple-use  of  wastewater  storage 
lakes  tor  electrn  power  generation  plants  and 
Hte  heat  to  our  lake  . ,md  streams  or  requi  r* 
build  their  own  cooling  lakes  and/or  their  wi 


Mittal  revenue  and  increas'd  l<xal  tax  base 
incorp -ration  of  electric  i*:*»er  generation 
I overait  plan 


1.  Select  the  least  costly  plan  which  meet  the  higher  water  quality 
goals  ($281  million  annually  If),  and  thus,  increase  annual  cost  to  the 
study  area  taxpayers  bv  $19?  million  annually  ($281  million  vs.  $84  million 
per  year),  but  attain  the  higher  water  quality  goals,  the  water  reuse  poten- 
tial and  the  treatment  and  control  of  storm  water  runoff. 

2.  Secure  the  highest  level  of  wastewater  treatment  technically  available 
and  consistent  with  the  National  environmental  goals  of  PL  92-500. 

3.  Gnsuane  the  least  amount  of  chemical  resources  (49  tons  per  Jay)  of  all 
plans  achieving  the  higher  water  quality  goal,  and  accept  the  consumption 
of  other  resources  to  produce  and  deliver  these  chemicals. 

4.  Conserve  natural  and  synthetic  gas  resources  bv  selecting  this  plan 
which  does  not  require  fuel  for  treatment  to  meet  the  higher  water  quality 
goals,  although  the  increased  crop  production  associated  with  thi»  plan  will 
cause  added  fuel  needs  for  drying. 

5.  Adopt  a treatment  process  whidi  avoids  air  emissions,  other  than 
aerosols,  but  does  have  a potential  for  producing  infrequent  odor  emissions 
from  lagoons  located  near  crop  irrigation  sites. 

6.  Lliminate  depletion  of  groundwater  sources  used  to  meet  local  water 
uses  in  the  western  portion  of  the  study’  area;  and  accept  the  long-term 
change  of  grountfcater  at  irrigation  sites  to  about  the  same  quality  as  the 
potable  treated  water. 

Exceed  the  current  planning  goals  for  consolidation  of  wastewater 
treatment  facilities,  and  thus,  realize  efficiencies  of  operation  and 
maintenance  and  other  cost  savings  represented  by  this  level  of  regiona 
ltzation  and  system  characteristics. 

8.  Provide  opport unties  for  potential  development  of  recreational 
corridors  along  some  500  miles  of  streams  in  the  study  area  (because  of 
high  water  quality  and  stabilized  flows),  and  for  the  potential  develop 
ment  of  parks  and  recreation  areas  adjacent  to  storm  water  lnpoundments . 

9.  Treat  wastewater  and  storm  water  to  the  higher  water  quality  goal  to 
produce  water  of  sufficient  quality  to  meet  drinking  water  standards  and 
be  suitable  for  both  municipal  and  most  industrial  reuses,  thereby 
conserving  an  essential  resource  (water). 

10.  Take  advantage  of  the  plan's  multiple  use  potentials  by  supporting  the 
use  of  wastewater  storage  lagoons  as  cooling  lakes  for  electric  power  plants, 
and/or  as  part  of  a pump- storage  power  generation  system. 

11.  Maximize  the  potential  for  revenue  to  the  treatment  system  and  an 
increase  in  the  tax  base  of  adjacent  counties  due  to  the  opportunity  for 
incorporating  electric  power  generation  facilities  in  this  plan. 

12.  lnprove  the  aesthetics,  value  and  potential  land  use  of  326,000  acres 
in  Illinois  and  Indiana  .based  on  1990  flows  over  a 50-yea:  period  winch 
have  been  strip-mined  and  also  gain  the  associated  increase  in  the  local 
economic  base. 

13.  Furnish  participating  farmers  free  capital  mprovements  for  irrigation 
and  drainage  system*  which  provide  opportunities  for  increased  production 
without  out  of  pocket  expense  to  the  farmer,  and  further  pay  the  farmer 

to  condensate  for  the  use  restrictions  and  value  foregone  because  of 
part ic i pat  ion. 


AND  BF.  WILLING  TO: 

1.  Accpt  an  increase  in  power  consumption  of  U,?tK'  megawatt  hours  per 
lav  jver  the  least  consunptive  NDCP  plan  i 22,000  imvh  Jay  vs.  10,300 
mwh/day)  and  accept  the  use  of  natural  resources  to  generate  this  power 
plus  possible  increases  in  consumer  rates. 

2.  Purchase  .in  additional  63,200  acres  4 of  land  within  the  studv  area 
»nd  about  &3,4nu  a.,  res  of  land  in  the  adjacent  counties  required  tor  the 
construction  utd  operation  of  the  proposed  storm  water  management  and 
wastewater  treatment  facilities,  respw.  1 1 vel* 

3.  Negotiate  long  term  leases  outside  the  studv  area  on  about  l'>3,100 
acres  ir.  Illinois  and  146, 91k1  acres  in  Indiana  tor  spray  irrigation  of 
pretreated  wast«s*ater,  and  on  25', 200  acres  (2020 1 in  Illinois  anc 
Indiana  for  rehabilitation  of  strip  mined  areas  liv  application  ol  sludge, 
and  also  obtain  long  term  leases  on  116,300  acres  within  the  stud,  area 
for  storm  water  management. 

4.  Forego  the  opportunity  to  maximize  enployment  levels  tor  wastewater 
and  storm  water  treatment  systems  and  related  works  bv  providing  abait 

i ,  46.’  positions  ...  compared  to  i mauiimaa  of  11,580  positions  Vlt  III  i 

5.  Accept  the  significant  institutional  changes  reflected  in  the  el  uni 
nation  of  all  existing  studv  area  treatment  plants,  and  the  need  to 
purchase  land  inside  and  out'ide  of  the  stuvh  area  a ail  e seek 
inoperative  arrangements  with  the  outlying  area  for  the  dun.  functions  • 
wait.watrr  treatment  and  sludge  management,  recognizing  Mich  a 1 1 angement  •- 
would  involve  .tate  and  GmgrrssianaT  approval  of  the  .'instate  'rainier 
inherent  in  'wten  design. 

n.  Vcept  the  anxiety  ol  about  I, '50  people  residing  m unities  adjacent 
to  the  stink,  area  and  about  I', 460  people  residing  n the  stub  ire*  whe 
mav  expenerwe  aire.  ove red  losses  3 inherent  in  being  relocated  be.  ause 
of  construction  of  the  proposed  form  wafer  management  arJ  wastewster 
treatment  facilities  r related  works . 


j,  IVtenf.ai  xi  recove  red  Ion  • tp-  generally  ona  i tiered  *•>  ■ inv  real  or  . ngined  1 u r«.  >■  t iet  wi  iv  mnual  >. 

lands,  or  m mru  of  fhe  foil  "wrkrt  valor  *or  fhepurvhase’  Lin'  «■,.(  relsatlun  «"istarwe  a.  si  lit  . tiler  t .»  viMra>  i 
Assistance  ind  Reel  Property  Acquisition  Policies  Vf  of  1970. 


1.  Secure  the  highest  level  of  wastewater  treatment  technical lv  available 
and  consistent  with  the  National  envi runmental  goal'  of  PL  92  Sou. 

2.  Eliminate  depletion  of  groundwater  sources  used  to  meet  local  water 
uses  in  the  western  portion  of  the  study  area;  and  accept  the  long  term 
change  of  groundwater  at  irrigation  sites  to  about  the  same  quality  as  the 
potable  treated  water. 

3.  Exceed  the  current  planning  goal  for  consolidation  of  wastewater  treat 
rent  facilities,  and  thus,  realize  efficiencies  of  operation  and  maintenance 
and  other  cost  savings  represented  by  tins  level  of  regional} zation  and 
system  characteristics. 

4.  Provide  opportunities  for  potential  development  of  recreational 
corridors  along  some  SOO  miles  of  streams  in  the  studv  area  'because  ct 
high  water  quality  and  stabilized  flows),  for  the  potential  development 

01  parks  and  recreation  areas  adjacent  to  storm  watei  lnrciEidments  ; and 
the  potential  to  construct  iRpounubnent*  for  selected  fish  species  at 
treatment  plants. 

5.  Treat  wastewater  arid  storm  water  to  the  higher  wat<-r  quality  goal  to 
produce  water  of  sufficient  quality  to  meet  drinking  water  standards  .-.I 
be  suitable  for  both  iiunicipal  and  most  industrial  reuse'-,  thereby 
conserving  an  essential  resource  (water). 

0.  Take  advantage  of  the  plan's  multiple  use  potentials  bv  supporting 
the  use  of  wastewater  storage  lagoons  as  cooling  lakes  for  electric 
paver  plants,  and/or  as  part  of  a punp  storage  power  generation  system. 

7.  Include,  but  to  a lesser  degree,  the  potential  for  revenue  to  the 
treatment  system  and  an  increase  in  the  tax  base  of  adjacent  counties 
due  to  the  opportunity  for  incorporating  electric  power  generation 
facilities  in  this  plan. 

8.  1 up  rove  the  aesthetics,  value  and  potential  land  use  of  'l,  In  acres 
in  Illinois  and  55,500  acres  in  Indiana  (based  on  199u  flow-  ve*  a >ear 
(>eriod)  which  have  been  strip  mined  and  also  gain  the  as-.oci.iti  increase 
in  the  local  economic  base. 

Furnish  participating  farmers  tree  capital  inprovenrr.ts  toi  irrigation 
and  drainage  systems  which  provide  opportunities  tor  increased  ptcwlw t •.<». 
without  out  of  pocket  expense  to  the  fanner;  and  further  pav  the  bins-!  To 
compensate  for  the  use  restrictions  and  value  foregone  because  . t 
participation. 

AND  BE  WILLING  TU: 

1.  Increase  the  annual  cost  to  the  studv  area  Taxpayer  bv  $309  milliun 

2 ilium  $84  million  to  $393  million  jw-r  veara  ever  the  least  expensive 
plan,  but  attain  the  higher  water  quality  goals,  the  watei  reust  potential 
and  the  treatment  and  control  of  storm  watei  runoff 

2.  Forego  the  opportunity  to  minimi ze  the  use  of  chemical  resources  "> 
consenting  1,  '38  tans  more  per  dav  than  the  least  consumptive  of  the  NIK 3' 
plans  (1,98'  Tons  vs.  49  Tons  and  accept  the  consumption  of  other  it-ources 
to  produce  and  deliver  these  chemicals. 

3.  uuisume  61  million  cubic  feet  of  gas  each  .lav  to  treat  wastewater  to  the 
higher  water  quality  goals  and  accept  possible  increases  it.  .n-.rret  rates, 
unless  alternative  fuels  are  used. 

4.  Accept  an  emissiun  of  ' tons  of  chemicals  and  particulates  into  the 

air  dailv,  and  the  preserve  of  aerosols  at  treatment  rate-  but’  . tf. 
studv  area  and  in  adjacent  counties,  as  well  a~  the  : re:  •.  i ire, cant 

odors  from  lagoons  located  near  crop  irrigation  site-  ..  i.riaccnt  rt.- 

Accept  an  increase  in  power  consumption  cm  4,4uU)  megawatt  hour- 
day  over  the  least  consumptive  SUE  plan  14, 'J.  mwh  Jav  . , v 

mvli  Jav  . and  accept  the  use  of  natural  resources  to  generate  thra  ; *w. 
plus  possible  increases  in  consunei  rates. 

6.  1‘urcJiase  an  additional  6S.100  acres  l ot  land  within  the  - text-  area 
and  about  I7,2m.  acres  of  land  in  the  adjacent  counties  required  f . . r •’.■ 
.oust  nation  and  ape  rat  nfl  of  the  proposed  'tom  watet  management  ■ 
wastewater  treatment  facilities. 


Negcjt  ate  laiig  term  leases  outside  the  studv  area  on  about 
acres  m Illinois  and  ',500  acres  Indiana  tor  -pray  irngatui. 
p.  ret  leafed  wastewater,  and  an  251,001'  acre.  . 2 in  tii.ui  an 
acres  . in  .udiana  lor  rehabilitation  of  'trip  mined  an-.  . a 

<t'taln  long  term  leases  on  116,300  acre,  within  the  study-  .-.re a tot  t ar 
water  management. 


- I or  ego  the  upportueu  tv  t ■ maximize  en^ioyrntM-.t  levels  'o>  u t-vRu 
and  storm  water  treatnrnt  systems  and  related  works  * v pi.  . : .1  ng  • .• 

|.*i’  positions  as  . oepareJ  to  a mix  inn  nf  11, Shi  positions  x;t 

ficepf  tfie  institutional  changes  required  to  consolidate  t tv 
trcatnrr.t  plants  pju-  (and  treatment  sites  without  inteistatr  • c 
and  the  nerd  to  purchase  land  both  mside  and  exit  side  th*  tud  r»  > • wt 
. tc  .eek  cooperative  arrangement'  wit),  the  outoing  area  ••  t • u 
functicw.  >f  wastewater  treatment  anj  slialge  managenent 

K Accept  the  anxiety  M af'.xit  8,160  j>eaj  ,e  residing  i the  tat-  urr« 
or  people  in  nd'ocent  count  ie'  */  ma.  • Kperierwe  unre-  v”  ,- 

1 -the rei-.t  in  being  re l a ated  l*ev  au'e  <M  const  ruu  1 1 of  * •’  « | tq  - 

».c  •••watrt  Treatarnt  I . i.ttes  «..!  related  works  plum  an  additiOcal 
,4-  iw-.iple  res i d i ' i » lands  in  the  »tudv  area  required  for  the  st.  re 
watei  iiMiiageapi.t  ta  ities 


»•»  t i r vi.ers  of  leased 
fhe  Pit  in#  rlocat  icr 


TABLE  XII -1 


4/  1 xc  liair  s so 


1,1  ‘Hi  au  res  already  avned  in  the  studs  area  by  enstmt  treafi 


it  pl»ts  wbi.h  would  be  in.  . rporeted  into  the  system  treatment 


XT  I - 7 


PREFERENCE  SET  FOR  CHOICE  AMUNG  ALTERNATIVE  PLANS  BY  RES  I LENTS  OF  THE  RB4AINING  PORTION  C 
PLUS  RELEVANT  PORTIONS  OF  THE  UPPER  MISSISSIPPI  RIVER  BASIN  AND  THE  GREAT  LAKES  ST.  1 

lyyu  DESIGN  CAPACITY;  LAND  RLCLAMAI  ION  SLUDGL  MANAGBCNT  OPTION  1/;  REUSE  CM 
(HOLD  3,200  cfb);  5.5  PERCENT  INTEREST  RATI:  50 -YEAR  AKTRTllATICN  PERIC 


ALTERNATIVE  I 

(Reference  Plan  64  Plants) 

IN  ORDER  TO  (NOOSE  THIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  RESIDENTS  OF  THE  REMAINING 
PORTION  OF  ILLINOIS  .AND  INDIANA  AND  THE 
RESIDENTS  OF  TIE  REGION  MUST  PREFER  TO: 

1.  .Allow  the  C-SELM  study  aaea  to  adopt  the  appli 
cable  water  quality  goals  established  by  Illinois 
and  Indiana  as  the  desired  environmental  goal,  and 
thereby  limit  the  potential  to  meet  related  water 
resource  needs. 

2.  Avoid  a plan  requiring  high  conscript  ion  of  treat- 
ment chemicals  which  would  impose  added  power  needs 
for  manufacture  and  contribute  to  a higher  resource 
consumption  rate  and  may  cause  possible  increases  in 
the  price  of  chemicals. 

3.  Conserve  natural  and  synthetic  gus  resources  by 
selecting  a plan  which  does  not  draw  upon  National 
reserves  of  these  resources. 

4.  Achieve  wastewater  treatment  by  a plan  consistent 
with  current  programs  for  air  emission  control  in 
both  States. 

5.  Minimize  the  consumption  of  added  power  needed  to 
operate  the  treatment  system  to  3,200  megawatt  hours 
per  day  (.the  least  of  all  plans),  and  be  prepared  to 
make  a decision  concerning  the  source  of  this  power 
(nuclear/fossil  fuel)  and  the  siting  of  power  plants. 

6.  Have  available  a potential  of  incorporating  sludge 
disposal  with  the  recycling  of  solid  wastes  and 
generation  of  other  recoverable  by  products. 

AND  BE  WILLING  TO: 

1.  Specify  that  the  C-SELM  study  area  forego  the 
opportunity  to  meet  water  quail  tv  goals  consistent 
with  the  objectives  of  PL  92-500,  and  also  forego 
opportunities  to  inprove  stream  production  of  sport 
fisheries  and  related  recreational  deficiencies. 

2-  Accept  the  potential  need  to  either  reallocate  or 
seek  increases  of  Lake  Michigan  withdrawals  for  water 
supply  needs  and  forego  the  contributions  inherent  in 
the  other  plans  toward  meet ing  these  needs . 

3.  Accept  the  limited  response  to  storm  water  runoff 
control,  in  stream  recreation  need>  and  water  damage 
reduction  reflected  in  the  plan  and  be  willing  to 
expend  additional  State  funds  to  meet  these  needs. 

4.  Accept  the  potential  for  additional  investment  of 
State  funds  if  reallocation  of  water  supplies  change 
the  water  regimen  in  the  Upper  Illinois  Waterway  System. 

5.  Forego  the  opportunity  for  enhancement  of 
aesthetics,  value  and  potential  land  use  of  strip  mined 
areas  and  the  possibility  of  meeting  local  and  State 
land  related  needs  at  a reduced  investment  level. 

6.  Forego  the  opportunity  to  preserve  and  maintain, 
through  the  wastewater  management  program,  open  space 
around  the  urban  area  to  control  urban  spra»l;  and 
forego  the  opportunity  to  increase  farmer  income 
through  agricultural  recycling  of  nutrients  and  water 
by  spray  irrigation  of  pretreated  wastewater. 

7.  forego  potential  increase  in  crip  and  beef  production 
and  associated  gains  in  the  agricultural  economic  base 
resulting  from  opportunities  inherent  in  either  the 

land  treatment  technology  and/or  land  reclamation. 

8.  Forego  the  opportunity  for  co-siting  of  power 
plants  with  storage  lagoons  and,  thus,  accept  the 
potential  for  the  discharge  of  waste  heat  to  Lake 
Michigan  and  major  streams. 

9.  Forego  possible  delav-  in  inplementing  the  plan 
because  of  public  skepticism  concerning  the  worKa 
bility  of  the  system,  in  as  much  as  the  proposed 
technology  already  has  tacit  public  acceptance. 


ALTERNATIVE  II 

(33  Physical -Chemical  Plants) 

IN  ORDER  TO  GIOOSE  HlIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  RES  I LENTS  OF  TIE  REMAINING 
PORTION  OF  ILLINOIS  AND  INDIANA  AND  TIE 
RESlLtLVTS  OF  THE  REGION  MIST  PREFER  TO: 

1.  Obtain  a substantial  inprovement  in  water  quality 
in  the  lakes  and  streams  of  the  C-SELM  study  area 
consistent  with  the  National  goals  expressed  in 

PL  92-500,  and  thereby  provide  the  potential  to  meet 
related  water  resource  needs. 

2.  Contribute  to  State's  programs  for  inproving  stream 
production  of  sport  fisheries  and  thus  meet  a portion 
of  the  deficiency  of  fishing  opportunities  in  the 
study  area. 

3.  Achieve  wastewater  treatment  by  a plan  consistent 
with  current  programs  for  air  emission  control  in  both 
States,  except  for  nitrogen  oxide  levels. 

4.  Consume  the  least  amount  of  power  (10,300  nwh  per 
day)  to  achieve  the  higher  water  quality  goals,  and  be 
prepared  to  make  a decision  concerning  the  source  of  this 
power  (nuclear/fossil  fuel)  and  the  siting  of  power  plants. 

5.  Take  advantage  of  the  contributions  inherent  in  the 
plan  toward  meeting  identified  projected  water  require- 
ments, and  accept  the  need  to  reallocate  present  Lake 
Michigan  withdrawals  and  the  need  to  assess  cost -sharing 
arrangements . 

6.  Take  advantage  of  the  contribution  inherent  in  the 
plan  toward  meeting  erosion  and  sedimentation  control, 
in-stream  recreation  needs  and  water  damage  reduction, 
and  thus,  possibly  preclude  the  need  to  make  additional 
investments  to  meet  these  needs. 

7.  Defer  long-term  need  for  investment  if  reallocation 
of  water  supplies  in  study'  area  changes  the  water 
regimen  in  the  Upper  Illinois  Waterway  System. 

AND  BE  WILLING  TO: 

1.  .Accept  the  increased  demand  for  treatment  chemicals 
and  the  added  power  needs  to  manufacture  the  chemicals 
as  well  as  the  associated  increased  resource  cons unp 

t ion  and  potential  for  higher  chemical  prices. 

2.  Accept  the  potential  reduction  in  available 
si^plies  of  natural  and  synthetic  gas  and  the  possible 
need  to  use  alternative  fuels,  thereby  increasing  costs 
for  air  emission  controls;  and  be  willing  to  accept  the 
possible  effects  fuel  uses  would  have  on  growth  patterns, 
existing  long  term  supply  cornu tments  and  comnodity 
movements . 

3.  Forego  the  opportunity  for  enhancement  of  aesthetics, 
value,  and  potential  land  use  of  strip  mined  areas  and 
the  possibility  of  meeting  local  and  State  land  related 
needs  at  a reduced  investment  level. 

4.  forego  the  opportunity  to  preserve  and  maintain, 
through  the  wastewater  management  program,  open- space 
around  the  urban  area  to  control  urban  sprawl;  and 
forego  the  opportunity  to  increase  farmer  income 
through  agricultural  recycling  of  nutrients  and  water 
by  spray  irrigation  of  pretreated  wastewater. 

5.  Forego  potential  increases  in  crop  and  beef 
production  and  associated  gains  in  the  agricultural 
economic  base  resulting  from  opportum t les  inherent 
in  either  the  land  treatment  technology  and/or  land 
reclamat ion. 

t>.  Forego  the  potential  for  incorporating  kludge 
disposal  with  the  recycling  of  solid  wastes  and 
generation  of  synthetic  fuel  and  other  recoverable 
by-products . 

7.  Forego  the  opportunity  tor  co  siting  of  pcarer  plants 
with  storage  Jagoon^  and,  thus,  accept  the  potential 

for  the  discharge  ol  waste  heat  to  Lake  Michigan  and 
major  streams. 

8.  Accept  the  need  for  pilot  studies  to  refine  designs 
and  workability  of  the  system  under  peak  loads  and  in 
relation  to  air  emission  standards. 


ALTERNATIVE  III 

(17  Advanced  Biological  Plants) 

IN  ORDER  TO  CHOOSE  THIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  RES  I CENTS  OF  THE  REMAINING 
PORTION  OF  ILLINOIS  AND  INDIANA  AND  TIE 
RESIDENTS  OF  THE  REGION  MIST  PREFER  TO: 

1.  Obtain  a substantial  improvement  in  water  quality 
in  the  lakes  and  streams  of  the  C-SELM  study  area 
consistent  with  the  National  goals  expressed  in 

PL  92-500,  and  thereby  provide  the  potential  to  meet 
related  water  resource  needs. 

2.  Contribute  to  State's  programs  for  improving 
stream  production  of  sport  fisheries  and  thus  meet 

a portion  of  the  deficiency  of  fishing  opportunities 
in  the  study  area. 

3.  Achieve  wastewater  treatment  by  a plan  consistent 
with  current  programs  for  air  emission  control  in 
both  States. 

4.  Take  advantage  of  the  contributions  inherent  in 
the  plan  toward  meeting  identified  projected  water 
requirements,  and  accept  the  need  to  reallocate 
present  Lake  Michigan  withdrawals  and  the  need  to 
assess  cost-sharing  arrangements. 

5.  Take  advantage  of  the  contribution  inherent 
in  the  plan  toward  meeting  erosion  and  sedimen- 
tation control,  in-stream  recreation  needs  and 
water  damage  reduction,  and  thus,  possibly  preclude 
the  need  to  make  additional  investments  to  meet 
these  needs . 

6.  Defer  long-term  need  for  investment  if 
reallocation  of  water  sipplies  in  studv  area 
changes  the  water  regimen  in  the  Upper  Illinois 
Waterway  System. 

7.  Enhance  the  aesthetics,  value  and  potential  land 
use  of  strip  mined  areas  and  increases  the  potential 
for  meeting  local  and  State  land  related  needs  at  a 
reduced  investment  level. 

8.  Have  available  the  potential  for  increasing 
crop  and  beef  production  and,  thus,  enhancing  the 
agricultural  economic  base  by  reclamation  of  surface 
mines . 

9.  Have  available  a potential  of  incorporating  sludge 
disposal  with  the  recycling  of  solid  wastes  and 
generation  of  other  recoverable  by-products. 

AND  BF.  WILLING  TO: 

1.  Accept  the  increased  demand  for  treatment  chemicals 
and  the  added  pwer  needs  to  manufacture  the  cheaucals 
as  well  as  the  associated  increased  resource 
conscription  and  potential  for  higher  chemical  prices. 

2.  Accept  the  potent. al  reduction  m available  scpplies 
of  natural  and  synthetic  gas  and  the  possible  need  to 
use  alternative  fuels,  thereby  increasing  costs  for 

air  emission  controls;  and  In*  willing  to  accept  the 
possible  effects  fuel  uses  would  hare  on  growth  patterns, 
existing  long  term  supply  canrnitmrnts  and  commodity 
movements . 

3.  Accept  an  increase  of  1,300  megawatt  hours  per  day 
over  the  least  cansvmptive  plan  meeting  the  higher 
water  quality  goals  (11,600  nvh/dav  vs.  10,300  nwh  day), 
and  be  prepared  to  make  a decision  concerning  the 
source  of  this  jxiwer  I nuclear/  fossil  fuel)  and 

the  siting  of  power  plants. 

4.  Forego  the  opportunity  to  preserve  and  maintain, 
through  the  wastewater  management  program,  open  space 
around  the  urban  area  to  control  urban  sprawl,  and 
forego  the  opportunity  to  increase  1 armer  income 
through  agricultural  recycling  ol  nutrients  and  water 
by  spray  irrigation  of  pretreated  wastewater. 

5.  Forego  the  opportunity  for  co  siting  ol  power 
plants  with  storage  lagoons  and,  thus,  accept  the 
potential  for  the  discharge  ol  waste  heat  to  Ijike 
Michigan  and  major  streams. 

6.  Accept  the  need  for  pilot  studies  to  refine  designs 
and  workability  ol  the  system  under  peak  loads 


l Alternatives  I and  II  tnvolv*  agricultural  utilization  Option  1)  i-  the  sludge  management  program,  while  the  remaining  alternatives  employ  the  land 
reclamation  program  Option 

. Assumes  that  the  Federal  taxpayers  will  finance  '5  percent  of  the  capital  costs  and  that  fhr  study  area  taxpayer  will  finance  the  remaining  25  percent 
of  the  capital  "st  i lrs<  ,im  i i t«u  *•  the  rates  mav  »•  lev  t to  c ont  ribut -•  > plus  foe  percent  * th*-  iperation,  maintenance  and  replacement  costs, 
nrevi  !f!  »he  ••Ian  ■ • - - • ■ • ‘ ‘ reer.-mal  ) •vm  n<’v'.  mws  and  phr  ’ate  *•  1 • • »•«".»•««  •**'Ur  *r  • " • • - 
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ALTERATIVE  III 

(17  lAlvanced  Biological  Plants) 

I ORDER  TO  CHOOSE  THIS  PLAN  OVER  ALL  OTHER 
.TERNATIVES,  RESIDENTS  OF  THE  REMAINING 
IRTICN  OF  ILLINOIS  AND  INDIANA  AND  HE 
SIDENTS  OF  THE  REGION  MJST  PREFER  TO: 

Ain  a substantial  ixprovement  in  water  quality 
lakes  and  streams  of  the  C-SEIM  study  area 
*nt  with  the  National  goals  expressed  in 
•00,  and  thereby  provide  the  potential  to  meet 
l water  resource  needs. 

(tribute  to  State's  programs  for  improving 
production  of  sport  fisheries  and  thus  meet 
.on  of  the  deficiency  of  fishing  opportunities 
study  area. 

lieve  wastewater  treatment  by  a plan  consistent 
irrent  programs  for  air  emission  control  in 
tates . 

te  advantage  of  the  contributions  inherent  in 
m toward  meeting  identified  projected  water 
•ments,  and  accept  the  need  to  reallocate 
t Lake  Michigan  withdrawals  and  the  need  to 
cost -sharing  arrangements. 

ie  advantage  of  the  contribution  inherent 
plan  toward  meeting  erosion  and  sedimen- 
control,  in-stream  recreation  needs  and 
iamage  reduction,  and  thus,  possibly  preclude 
td  to  make  additional  investments  to  meet 
*eeds . 

fer  long  term  need  for  investment  if 
cation  of  water  supplies  in  study'  area 
B the  water  regimen  in  the  Upper  Illinois 
■y  System. 

tiaice  the  aesthetics,  value  and  potential  land 
strip  mined  areas  and  increases  the  potential 
eting  local  and  State  land  related  needs  at  a 
d investment  level. 

ve  available  the  potential  for  increasing 
nd  beef  production  and,  thus,  enhancing  the 
ltural  economic  base  by  reclamation  of  surface 


ve  available  a potential  of  incorporating  sludge 
al  with  the  recycling  of  solid  wastes  and 
ticn  of  other  recoverable  by-products. 

AND  BE  WILLING  TO: 

cept  :he  increased  demand  for  treatment  chemicals 
• added  power  needs  to  manufacture  the  chemicals 
1 as  the  associated  increased  resource 
ption  and  potential  for  higher  chemical  prices. 

cept  the  potential  reduction  in  available  supplies 
ural  and  synthetic  gas  and  the  possible  need  to 
temative  fuels,  thereby  increasing  costs  for 
dssion  controls;  and  be  willing  to  accept  the 
le  effects  fuel  uses  *culd  have  on  growth  patterns, 
ng  long  term  supply  conrutments  and  commodity 
nts. 

cept  an  increase  of  1,300  megawatt  hours  per  day 
he  least  consumptive  plan  meeting  the  higher 
quality  goals  (11,600  n*h/day  vs.  10,300  rodi/day), 
i prepared  to  make  a decision  concerning  the 
i of  this  power  (nuclear/  fossil  fuel)  and 
ting  of  pcNer  plants. 

iregu  the  opportunity  to  preserve  and  maintaun, 

rthe  wastewater  management  program,  open- space 
the  urban  area  to  control  urban  sprwl ; and 
* the  opportunity  to  increase  farmer  income 
jh  agricultural  recycling  of  nutrients  and  water 
ay  irrigation  of  pretreated  wastewater. 

krego  the  opportunity  for  co  si  ting  of  porer 
i with  storage  lagoons  and,  thus,  accept  the 
;ial  for  the  discharge  of  waste  heat  to  Lake 
;an  and  major  streams. 

xept  the  need  for  pilot  studies  to  refine  designs 
irkability  of  the  svstem  under  peak  loads. 


ALTERNATIVE  IV 
(5  Land  Treatment  Sites) 

IN  ORDER  TO  CHOOSE  THIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  RESIDENTS  OF  THE  REMAINING 
PORTION  OF  ILLINOIS  AND  INDIANA  AND  THE 
RES  I LENTS  OF  THE  REGION  MJST  PREFER  TO: 

1.  Obtain  a substantial  improvement  in  water  quality 
in  the  lakes  and  streams  of  the  C-SEI/1  study  area 
consistent  with  the  National  goals  expressed  in  PL  92-500, 
and  thereby  provide  the  potential  to  meet  related  water 
resource  needs. 

2.  Contribute  to  State's  programs  for  inp  roving  stream 
production  of  sport  fisheries  and  thus  meet  a portion 
of  the  deficiency  of  fishing  opportunities  in  the 
study  area;  and  provide  a potential  for  contributing 

to  the  migratory  waterfowl  needs. 

3.  Avoid  a plan  requiring  high  consumption  of  treatment 
chemicals  which  would  urpose  added  power  needs  for 
manufacture  and  contribute  to  a higher  resource  consumption 
rate  and  may  cause  possible  increases  in  the  price  of 
chemicals . 

4.  Conserve  natural  and  synthetic  gas  resources  by 
selecting  a plan  which  does  not  draw  upon  National 
reserves  of  these  resources,  except  for  additional  fuel 
requirements  for  crop  drying  caused  by  increased  crop 
production  associated  with  this  plan. 

5.  Achieve  wastewater  treatment  by  a plan  consistent 
with  current  programs  for  air  emission  control  in  both 
States . 

6.  Take  advantage  of  the  contributions  inherent  in  the 
plan  toward  meeting  identified  projected  water 
requirements,  and  accept  the  need  to  reallocate  present 
Lake  Michigan  withdrawals  and  the  need  to  assess  cost- 
sharing  arrangements. 

7.  Take  advantage  of  the  contribution  inherent  in  the 
plan  toward  meeting  erosion  and  sedimentation  control, 
in-stream  recreation  needs  and  water  damage  reduction, 
and  thus,  possibly  preclude  the  need  to  make  additional 
investments  to  meet  these  needs. 

8.  Defer  long-term  need  for  investment  if  reallocation 
of  water  supplies  in  study  area  changes  the  water  regimen 
in  the  Upper  Illinois  Waterway  System. 

9.  Enhance  the  aesthetics,  value  and  potential  land  use 
of  strip-mined  areas  and  increases  the  potential  for 
meeting  local  and  State  land- related  needs  at  a reduced 
investment  level. 

10.  Have  available  the  potential  for  increasing  crop 
and  beef  production  and,  thus,  enhancing  the  agricultural 
economic  base  by  both  the  opportunities  inherent  in  the 
land  technology  and  by  the  reclamation  of  surface  mines. 

11.  Have  available  a potential  of  incorporating  sludge 
disposal  with  the  recycling  of  solid  wastes  and  generation 
of  other  recoverable  by-products. 

12.  Have  available  the  opportunity  for  co-siting  of  power 
plants  with  storage  lagoons  and,  thus,  provide  cooling 
ponds  for  waste  heat  rather  than  using  Lake  Michigan  or 
larger  streams. 

AND  BE  WILLING  TO: 

1.  Accept  an  increase  of  11,700  megawatt  hours  per  day 
over  the  least  consumptive  plan  meeting  the  higher  water 
quality  goals  (22,000  mwti/day  vs.  10,300  nnh/day),  and  be 
prepareJ  to  make  a decision  concerning  the  source  of  this 
power  (nuclear/fossil  fuel)  and  the  siting  of  power  plants. 

2.  Conriit  more  land  to  agricultural  production  than  might 
ordinarily  be  expected  over  time  and  thus,  inpose  the  need 
for  a decision  by  the  Counties  and  States  whether  to  retain 
a basic  agriculture -related  economy  and  life  style  and 
forego  other  types  of  socio-economic  gains. 

3.  Accept  the  anxiety  over  the  socio-economic  effects 
implicit  in  the  long  range  land  commitments  necessary  to 
meet  water  quality  goals  with  the  land  technology,  and 
accept  possible  delays  in  meeting  the  time -phased  goals  of 
PL  92-500,  since  an  interim  period  would  he  required  to 
demonstrate  workability  and  socio-economic  advantages  to 
potential  participating  farmers  through  pilot  programs. 


ALTERNATIVE  V 

(Land/Adv.  Biological  Combination) 

IN  ORDER  TO  CHOOSE  THIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  RESIDENTS  OF  TIE  REMAINING 
PORTICN  OF  ILLINOIS  AND  INDIANA  AND  THE 
RESIDENTS  OF  HE  REGICN  MJST  PREFER  TO: 

1.  Obtain  a substantial  inprovement  in  water  quality 
in  the  lakes  and  streams  of  the  C-SELM  study  area 
consistent  with  the  National  goals  expressed  in 

PL  92-500,  and  thereby  provide  the  potential  to  meet 
related  water  resource  needs. 

2.  Contribute  to  State's  programs  for  improving 
stream  production  or  sport  fisheries  and  thus  meet  a 
portion  of  the  deficiency  of  fishing  opportunities  in 
the  study  area;  and  provide  a potential  for  contri- 
buting to  the  migratory  waterfowl  needs . 

3.  Consume  moderate  amounts  of  natural  gas  to  achieve 
treatment  of  wastewater  to  the  higher  water  quality 
goals. 

4.  Achieve  wastewater  treatment  by  a plan  consistent 
with  current  programs  for  air  emission  control  in  both 
States . 

5.  Take  advantage  of  the  contributions  inherent  in  the 
plan  toward  meeting  identified  projected  water  require- 
ments, and  accept  the  need  to  reallocate  present  Lake 
Michigan  withdrawals  and  the  need  to  assess  cost-sharing 
arrangements . 

6.  Take  advantage  of  the  contribution  inherent  in  the 
plan  toward  meeting  erosion  and  sedimentation  control, 
in-stream  recreation  needs  and  water  damage  reduction, 
and  thus,  possibly  preclude  the  need  to  make  additional 
investments  to  meet  these  needs. 

7.  Defer  long-term  need  for  investment  if  reallocation 
of  water  supplies  in  study  area  changes  the  water 
regimen  in  the  Upper  Illinois  Waterway  System. 

8.  Enhance  the  aesthetics,  value  and  potential  land  use 
of  strip-mined  areas  and  increases  the  potential  for 
meeting  local  and  State  land  related  needs  at  a reduced 
investment  level. 

9.  Have  available  the  potential  for  increasing  crop 

and  beef  production  and,  thus,  enhancing  the  agricultural 
economic  base  by  both  the  opportunities  inherent  in  the 
land  technology  and  by  the  reclamation  of  surface  mines. 

10.  Have  available  a potential  of  incorpo rating  sludge 
disposal  with  the  recycling  of  solid  wastes  and  genera 
tion  of  other  recoverable  by-products. 

11.  Have  available  the  opportunity  for  co-siting  of 
power  plants  with  storage  lagoons  and,  thus,  provide 
cooling  ponds  for  waste  heat  rather  than  using  Lake 
Michigan  or  larger  streams. 

AND  BE  WILLING  TO: 

1.  Accept  the  increased  demand  for  treatment  chemicals 
and  the  added  power  needs  to  manufacture  the  chemicals 
as  well  as  the  associated  increased  resource  consumption 
and  potential  for  higher  chemical  prices. 

2.  Accept  an  increase  of  4,400  megawatt  hours  per  day 
over  the  least  consumptive  plan  meeting  the  higher  water 
quality  goals  (14,700  nwh/day  vs.  10,300  nwh/day),  and 
he  prepared  to  make  a decision  concerning  the  source  of 
this  power  (nuc lear/fossi  1 fuel)  and  the  siting  of  |wer 
plants. 

3.  Gamut  mure  land  to  agricultural  production  than 
might  ordinarily  be  expected  over  time  and  thus,  inpose 
the  need  for  a decision  by  t)ie  Counties  and  states 
whether  to  retain  a basic  agriculture  related  economy 
and  life-style  and  forego  other  tvpes  of  socio-economic 
gains . 

4.  Accept  the  anxiety  over  the  socio-economic  effects 
inplicit  in  the  long  range  land  ^onrnutmpnts  necessary 
to  meet  water  quality  goals  with  tJie  land  technology, 
and  accept  possible  delays  in  meeting  the  time  phased 
goals  of  PL  92-500,  since  an  interim  j>enod  would  be 
required  to  demonstrate  workability  and  socio  econoiuc 
advantages  to  potential  participating  farmers  through 
pilot  programs 


latives  employ  the  land 

the  remaining  25  percent 
(placement  costs. 


TABLE  XII -2 


XII-9 


ALTERNATIVE  I 

(Reference  Plan  - 64  Plants) 

IN  ORDER  TO  CHOOSE  1HIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  THE  RESIDENTS  OF  THE  REST  OF 
ME  NATION  MET  PREFER  TO: 

1.  Select  the  plan  with  the  lowest  annual 
cost  to  the  Federal  taxpayer,  $118  million 
yearly  2/,  and  thus  save  $194  million 
annually  over  the  least  costly  plan  to 
achieve  the  higher  water  quality  goals  and 
be  able  to  use  the  savings  to  finance  other 
high  priority  Federal  programs. 

2.  Allow  the  C-SELM  study  area  to  adopt 
a water  quality  goal  which  does  not  meet 

the  1985  goal  of  PL  92-500  and  only  partially 
achieves  the  1983  goal. 

3.  Minimize  added  demands  upon  reserves  of 
chemical  resources  and  thus  avoid  possible 
inpacts  on  supplies,  unit  prices  and  the 
Nation's  transportation  system. 

4.  Avoid  placing  added  demands  on  National 
reserves  of  natural  gas  and  other  fuels. 

5.  Provide  air  emission  control  consistent 
with  current  Federal  Air  Quality  Act 

requi rements . 

AND  BE  WILLING  TO: 

1.  Forego  the  opportunity  to  fulfill  fully 
the  water  quality  goals  expressed  by  relevant 
conservation  groups  Airing  the  drafting  of 

PL ‘92- 500 . 

2.  Secure  Supreme  Court  approval  and  U.S.- 
Canada  agreement  to  increase  the  with- 
drawal from  Lake  Michigan  for  water  supply 
once  demand  exceeds  supply,  unless  alter- 
tive  sources,  as  renovated  storm  water,  are 
provided  at  an  additional  cost. 

3.  Forego  the  opportunities  for  potential 
savings  inherent  in  the  multiple-purpose 
designs  of  all  other  plans  in  implement ing 
Federal -related  programs  for  flood  control, 
in-stream  recreation  and  comnercial 
navigation. 

4.  Expend  greater  sums  for  open-space 
and  recreation  developments  in  lieu  of 
integrating  such  efforts  with  a multiple- 
purpose  plan. 

5.  Forego  the  opportunity  to  meet  the 
intent  of  PL  92-500  in  terms  of  water 
quality  and  conservation  of  resources 
by  recycling  and  multiple-use. 


PREFERENCE  SET  FOR  CHOICE  AMONG  ALTERNATIVE  PLANS  BY  RESIDENTS  OF  THE  REST  1 

1990  DESIGN  CAPACITY;  LAND  RECLAMATION’  SLUDGE  MANAGEMENT  OPTION  1/ ; 
(HOLD  3,200  cfs);  5.5  PERCENT  INTEREST  RATE:  50 -YEAR  AMIRTIZATIC 


ALTERNATIVE  II 

(33  Chemical-Physical  Plants) 


ALTERNATIVE  III 

(17  Advanced  Biological  Plants) 


IN  OREER  TO  CHOOSE  MIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  ME  RESIEENTS  OF  ME  REST  OF 
ME  NATION  MUST  PREFER  TO: 


IN  ORDER  TO  CHOOSE  MIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  ME  RESIDENTS  OF  DIE  REST  OF 
ME  NATION  MJST  PREFER  TO: 


1.  Have  the  C-SELM  study  area  treat  its 
wastewater  to  water  quality  levels  consis- 
tent with  the  National  goals  and  time- 
phasing expressed  in  PL  92-500. 

2.  Provide  wastewater  treatment  levels 
consistent  with  aquatic  enhancement  objectives 
of  relevant  conservation  groups  and  thus 
fulfill  their  water  quality  goals. 


1 . Have  the  C-SELM  study  area  treat  its 
wastewater  to  water  quality  levels  consistent 
with  the  National  goals  and  time-phasing 
expressed  in  PL  92-500. 

2.  Provide  wastewater  treatment  levels 
consistent  with  aquatic  enhancement 
objectives  of  relevant  conservation  groups 
and  thus  fulfill  their  water  quality  goals. 


1. 


3.  Provide  air  emission  control  consistent 
with  current  Federal  Air  Quality  Act 
requirements,  except  for  nitrogen  oxide 
levels. 

4.  Take  advantage  of  opportunities  inherent 
in  multiple -purpose  designs  to  provide 
potential  savings  in  Federal -related  pro- 
grams for  flood  control  and  comnercial 
navigation. 

5.  Have  the  opportunity  to  develop 
recreation  areas  and  lands  along  streams 
as  well  as  open-space  connecting  corridors 
between  streams  which  would  link  recreation 
nodes  and  be  part  of  a related  water, 
recreation  and  land-use  plan. 

6.  Meet  the  intent  of  PL  92-500  in  terms 
of  water  quality,  conservation  of  resources 
by  recycling,  multiple-use,  and  area 

wide  planning. 

AND  BE  WILLING  TO: 

1.  Increase  the  annual  cost  to  Federal 
taxpayers  by  $16  million  2/  over  the  least 
costly  plan  to  achieve  the  higher  water 
quality  goals  ($328  million  vs.  $312 
million  per  year)  and  forego  investing 
these  funds  in  other  high  priority  Federal 
programs . 

2.  Accept  the  possibility  of  increases  in 
the  unit  cost  of  mined  or  manufactured 
chemicals  and  accept  the  consuiption  of 
other  resources  to  produce  and  deliver 
chemicals  required  in  the  treatment  process. 

3.  Accept  the  required  expansion  of  the 
Nation's  fuel  base  and  possible  need  to 
inport  natural  gas  or  alternative  fuels 

to  meet  the  requirements  of  this  plan,  and 
further  accept  the  need  to  review  policies 
regarding  priorities  concerning  the  use 
of  natural  gas  and  other  fuels  for 
incineration. 

4.  Secure  Sipreme  Court  approval  and  U.S.- 
Canada  agreement  to  increase  withdrawals 
from  Lake  Michigan  if  IDS  content  in 
renovated  water  of  Reuse  Option  No.  1 
proves  to  be  a problem. 


3.  Provide  air  emission  control  consistent 
with  current  Federal  Air  Quality  Act 
requirements . 

4.  Take  advantage  of  opportunities  inherent 
in  multiple-purpose  designs  to  provide 
potential  savings  in  Federal -related  pro- 
grams for  flood  control  and  commercial 
navigation. 

5.  Have  the  opportunity  to  develop  recrea- 
tion areas  and  lands  along  streams  as  well 
as  open- space  connecting  corridors  between 
streams  which  would  link  recreation  nodes 
and  be  part  of  a related  water,  recreation 
and  land -use  plan. 

6.  Meet  the  intent  of  PL  92-500  in  terms 
of  water  quality,  conservation  of  resources 
by  recycling,  multiple -use,  and  area 

wide  planning. 


AND  BE  WILLING  TO: 

1.  Increase  the  annual  cost  to  Federal 
taxpayers  by  $41  million  2/  over  the  least 
costly  plan  to  achieve  the  higher  water 
quality  goals  ($353  million  vs.  $312 
million  per  year)  and  forego  investing 
these  funds  in  other  high  priority 
Federal  programs . 

2.  Accept  the  possibility  of  increases  in 
the  unit  cost  of  mined  or  manufactured 
chemicals  and  accept  the  consumption  of 
other  resources  to  produce  and  deliver 
chemicals  required  in  the  treatment  process. 

3.  Accept  the  required  expansion  of  the 
Nation's  fuel  base  and  possible  need  to 
inport  natural  gas  or  alternative  fuels  to 
meet  the  requirements  of  this  plan,  and 
further  accept  the  need  to  review  policies 
regarding  priorities  concerning  the  use  of 
natural  gas  and  other  fuels  for 
incineration. 

4.  Secure  Supreme  Court  approval  and  U.S. 
Canada  agreement  to  increase  withdrawals 
from  Lake  Michigan  if  TDS  content  in 
renovated  water  of  Reuse  Option  No.  1 
proves  to  be  a problem. 


1,  Alternatives  I md  II  involve  agricultural  utilization  (Option  1)  as  the  sludge  management  program,  while  the  remaining  alternatives  enplov  th 
reclamation  program  (Option  2). 

'-J  A**1™5  that  the  Federal  taxpayers  will  finance  75  percent  of  the  capital  costs  and  that  the  stuly  area  taxpayer  will  finance  the  remaining  25 
cent  ot  the  capital  cost  (less  any  assistance  the  States  may  elect  to  contribute)  plus  100  percent  ot  the  operation,  maintenance  and  replacement  o 
provided  the  plan  is  certified  by  the  designated  regional  clearinghouses  and  the  States  and  approved  for  funding  under  the  construction  giant  prog 
ot  the  USFPA.  All  costs  are  computed  over  50  years  at  5.5  percent  interest  rate. 
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ALTERNATIVE  III 
.7  Advanced  Biological  Plants) 

iR  TO  CHOOSE  THIS  PLAN  OVER  ALL  OTHER 
tTIVES,  THE  RESIDENTS  OF  HIE  REST  OF 
'ION  MUST  PREFER  TO: 

re  the  C-SEIA1  study  area  treat  its 
iter  to  water  quality  levels  consistent 
le  National  goals  and  time-phasing 
ied  in  PL  92-500. 

wide  wastewater  treatment  levels 
lent  with  aquatic  enhancement 
Ives  of  relevant  conservation  groups 
is  fulfill  their  water  quality  goals. 

wide  air  emission  control  consistent 
irrent  Federal  Air  Quality  Act 
anents. 

ce  advantage  of  opportunities  inherent 
tiple-purpose  designs  to  provide 
Lai  savings  in  Federal-related  pro- 
Eor  flood  control  and  commercial 
Cion. 

re  the  opportunity  to  develop  recrea- 
reas  and  lands  along  streams  as  well 
i-space  connecting  corridors  between 
( which  would  link  recreation  nodes 
part  of  a related  water,  recreation 
id  -use  plan. 

St  the  intent  of  PL  92-500  in  terms 
sr  quality,  conservation  of  resources 
fding,  multiple -use,  and  area 
Tanning. 


AND  BE  WILLING  TO: 

crease  the  annual  cost  to  Federal 
ers  by  $41  million  2/  over  the  least 
plan  to  achieve  the  higher  water 
f goals  ($353  million  vs.  $312 
l per  year)  and  forego  investing 
funds  in  other  high  priority 
L programs. 

:ept  the  possibility  of  increases  in 
it  cost  of  mined  or  manufactured 
ids  and  accept  the  consumption  of 
resources  to  produce  and  deliver 
lls  required  in  the  treatment  process. 

:ept  the  required  expansion  of  the 
's  fuel  base  and  possible  need  to 
natural  gas  or  alternative  fuels  to 
le  requirements  of  this  plan,  and 
r accept  the  need  to  review  policies 
Lng  priorities  concerning  the  use  of 
L gas  and  other  fuels  for 
ration. 


ALTERNATIVE  IV 
(5  Land  Treatment  Sites) 

IN  ORDER  TO  CHOOSE  THIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  THE  RESIDENTS  OF  DIE  REST  OF 
THE  NATICN  MIST  PREFER  TO: 

1.  Minimize  Federal  taxpayer  cost  for  a 
plan  to  attain  the  higher  water  quality 
goals  (at  a cost  of  $312  million  annually 
2/  and  thus  forego  a potential  savings  of 
$194  million  annually  in  order  to  secure 
the  higher  water  quality  and  related  land 
and  water  resource  improvement  opportunities. 

2.  Have  the  C-SELM  study  area  treat  its 
wastewater  to  water  quality  levels  consis- 
tent with  the  National  goals  and  time- 
phasing expressed  in  PL  92-500. 

3.  Provide  wastewater  treatment  levels 
consistent  with  aquatic  enhancement 
objectives  of  relevant  conservation  groups 
and  thus  fulfill  their  water  quality  goals. 

4.  Minimize  added  demands  upon  reserves 
of  chemical  resources  and  thus  avoid 
possible  impacts  cn  supplies,  emit  prices 
and  the  Nation's  transportation  system. 

5.  Provide  air  emission  control  consistent 
with  current  Federal  Air  Quality  Act 

requi remen ts . 

b.  Take  advantage  of  opportunities  inhe- 
rent in  nultiple-puipose  designs  to 
provide  potential  savings  in  Federal -related 
programs  for  flood  control  and  commercial 
navigation. 

7.  Have  the  opportunity  to  develop  recrea- 
tion areas  and  lands  along  streams  as  well 
as  open-space  connecting  corridors  between 
streams  which  would  link  recreation  nodes 
and  be  part  of  a related  water,  recreation 
and  land-use  plan. 

8.  Meet  the  intent  of  PL  92-500  in  terms 
of  water  quality,  conservation  of  resources 
by  recycling,  multiple  use,  and  area 

wide  planning. 

AND  BE  WILLING  TO: 

1.  Accept  the  increased  demand  on  the 
Nation's  fuel  reserves  due  to  additional 
fuel  requirements  for  crop  drying  caused 
by  increased  crop  production  associated 
with  this  plan,  the  possible  need  to 
import  fuel  to  meet  this  demand,  and  the 
need  to  review  policies  regarding 
priorities  concerning  the  use  of  natural 
gas  and  other  fuels  in  meeting  agricultural 
related  needs. 


ALTERNATIVE  V 

(Land/Adv.  Biological  Combination) 

IN  ORDER  TO  CHOOSE  THIS  PLAN  OVER  ALL  OTHER 
ALTERNATIVES,  THE  RESIEENTS  OF  THE  REST  OF 
HIE  NATICN  MUST  PREFER  TO: 

1.  Have  the  C-SE1M  study  area  treat  its 
wastewater  to  water  quality  levels  consis- 
tent with  the  National  goals  and  time- 
phasing expressed  in  PL  92-500. 

2.  Provide  wastewater  treatment  levels 
consistent  with  aquatic  enhancement 
objectives  of  relevant  conservation  groups 
and  thus  fulfill  their  water  quality  goals. 

3.  Provide  air  emission  control  consistent 
with  current  Federal  Air  Quality  Act 
requirements . 

4.  Take  advantage  of  opportunities  inherent 
in  multiple-purpose  designs  to  provide 
potential  savings  in  Federal -related  programs 
for  flood  control  and  commercial  navigation. 

5.  Have  the  opportunity  to  develop  recreation 
areas  and  lands  along  streams  as  well  as 
open-space  connecting  corridors  between 
streams  which  would  link  recreation  nodes 

and  be  part  of  a related  water,  recreation 
and  land-use  plan. 

6.  Meet  the  intent  of  PL  92-500  in  terms 
of  water  quality,  conservation  of  resources 
by  recycling,  multiple-use,  and  area 

wide  planning. 

AND  BE  WILLING  TO: 

1.  Increase  the  annual  cost  to  Federal 
taxpayers  by  $40  million  2/  over  the  least 
costly  plan  to  achieve  the  higher  water 
quality  goals  ($352  million  vs.  $312 
million  per  year)  and  forego  investing 
these  funds  in  other  high  priority  Federal 
programs . 

2.  Accept  the  possibility  of  increases  in 
the  unit  cost  of  mined  or  manufactured 
chemicals  and  accept  the  consumption  of 
other  resources  to  produce  and  deliver 
chemicals  required  in  the  treatment  process. 

3.  Accept  the  increased  demand  on  the 
Nation's  fuel  reserves  due  to  incineration 
and  additional  fuel  requirements  for  crop 
drying  caused  by  increased  crop  production 
associated  with  this  plan,  the  possible 
need  to  import  fuel  to  meet  this  demand, 
and  the  need  to  review  policies  regarding 
priorities  concerning  the  use  of  natural 
gas  and  other  fuels  in  meeting  agricultural 
related  needs  and  for  incineration. 


mre  Supreme  Court  approval  and  U.S.- 
agreement  to  increase  withdrawals 
ike  Michigan  if  TDK  content  in 
:ed  water  of  Reuse  Option  No.  1 
to  be  a problem. 


2.  Secure  Sipreme  Ccxirt  approval  and  U.S.- 
Canada  agreement  to  increase  withdrawals 
from  Lake  Michigan  if  TDS  an  tent  in 
renovated  water  of  Reuse  Option  No.  1 proves 
to  be  a problem. 


4.  Secure  Supreme  Court  approval  and  U.S.- 
Canada  agreement  to  increase  withdrawals 
from  Eike  Michigan  if  TDS  content  in 
renovated  water  of  Reuse  Option  No.  1 proves 
to  be  a problem. 


ihiie  the  remaining  alternatives  employ  the  land  TABLE  XII  "3 


ea  taxpayer  will  finance  the  remaining  25  per 

(operation,  maintenance  and  replacement  costs;  XI I -11 

fiiulmg  under  the  construction  grant  program 


SECTION  XIII 

VIEWS  OF  LOCAL  INTERESTS 


Over-All  Viewpoints 

The  report  has  purposely  refrained  from  characterizing  an  inpact 
and  its  effect  as  being  either  beneficial  or  detrimental.  Nevertheless, 
opinions  as  to  the  implications  of  these  potential  impacts  have  been 
voiced  and  recorded  at  the  series  of  public  meetings  and  work  group 
sessions  held  during  the  course  of  this  study.  Since  the  transcripts  of 
the  public  meetings  are  an  integral  part  of  the  study  findings,  these 
documents  will  reflect  the  positions  of  those  citizens  and  organizations 
that  make  up  the  affected  public. 

The  study  has  focused  on  four  basic  issues.  The  first  concerned  the 
implications  involved  in  meeting  an  effluent  standard  that  would  be  repre- 
sentative of  the  higher  (1985)  water  quality  goal  set  forth  in  Public  Law 
92-500.  This  involved  a three  step  process  of:  (1)  developing  the  engi- 

neering and  design  data  pertinent  to  those  treatment  technologies  capable 
of  meeting  the  criteria  of  "no  discharge  of  critical  pollutants"  (NDCP), 
(2)  quantifying  the  resource  requirements  associated  with  the  construction 
and  operation  of  areawide  management  systems,  including  the  NDCP  treatment 
facilities;  and  (3)  comparing  these  requirements,  including  costs,  to 
similar  data  for  achieving,  the  then-current  water  quality  standards  and 
guidelines  in  order  to  obtain  a more  meaningful  evaluation  of  the  NDCP 
goal.  Implicit  within  this  comparative  assessment  was  the  second  issue. 
The  second  issue  involved  the  differentiation  between  the  then-current 
standards  and  those  standards  representative  of  the  NDCP  goal,  particu- 
larly the  sources  and  types  of  pollutants  to  be  controlled  and  treated. 

The  foregoing  two  issues  were  essentially  technical  in  nature.  The 
remaining  two  issues  were  not.  The  third  issue  concentrated  on  iden* '- 
fying  the  inpacts  resulting  from  a consolidation  of  the  local  treatment 
facilities  into  more  of  an  areawide  system.  This  process  of  "regionali- 
zation" has  significant  implication  to  the  taxpayer,  since  it  can  effect 
economies  in  scale,  both  in  capital  investment  and  annual  operating 
charges.  However,  regionalization  does  run  counter  to  the  concern  for 
maintaining  local  control  (home  rule).  Therefore,  the  economic  gains- 
eventually  must  be  balanced  against  social  and  institutional  trade-offs. 

The  fourth  issue  dealt  with  the  subject  of  resource  conservation. 

The  potential  for  such  an  objective  was  examined  by  assessing  the  oppor- 
tunities for  satisfying  various  water  and  related  land  requirements 
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through  recycling  and  the  reuse  or  multiple  usage  of  the  area's  resources. 
These  add-on  considerations  represent  opportunities  to  meet  other  area  or 
regional  needs  with  significant  savings  in  cost  and  resources.  In  some 
cases,  the  system  provides  the  resource  base  with  which  the  added  bene- 
fit's) can  be  readily  attained.  In  other  cases,  the  potential  for 
achieving  multiple  returns  are  enhanced,  but  additional  financial  and 
resources  commitments  are  required.  In  all  cases,  the  opportunity  for 
multiple-use  and  return  is  greatly  improved  and  the  level  of  expenditure 
will  be  lower  than  that  which  would  be  incurred  on  a single- purpose  basis. 
Some  of  the  potential  for  add-ai  gains  were  found  to  be  dependent  upon 
the  technology  involved,  while  the  remainder  were  effected  by  other  system 
components . 

In  addition  to  the  foregoing,  the  potential  for  change  in  the  social, 
environmental  and  institutional  structures  of  the  affected  areas  were 
either  quantified  or  qualified.  All  of  these  findings  were  based  on  an 
evaluation  of  five  different  alternative  wastewater  management  systems 
and  various  optional  considerations  which  evolved  from  a three-stage 
plan-  formulation  process. 

Tire  public  reaction  to  the  study  has  been  diverse.  All  desire  and 
upport  the  objective  of  cleaning  up  our  envi ronment  and  improving  the 
recreational  potential  of  the  area's  streams.  At  the  same  time,  there 
is  a concern  over  the  cost  and  increased  sewer  charges  that  will  have  to 
he  borne,  if  and  when  plans  are  implemented  to  achieve  the  NDCP  water 
quality  goal.  Concurrent  with  this  concern  is  an  anxiety  relating  to  Che 
disposal  of  the  sludge  that  would  be  generated  as  a residual  product  of 
the  treatment  process.  At  issue  are  the  implications  concerning  land-use 
plans  and  future  gravth  patterns  resulting  from  the  sludge  recycling  option 
selected.  Further,  the  use  of  sludge  as  a nutrient  and  humus  builder 
introduces  implications  relative  to  the  commercial  fertilizer  industry. 

Impacts  pertinent  to  the  individual  treatment  technology  also  became 
the  focus  of  public  attention.  There  was  a major  concern  regarding  the 
i'hysi - al-Chemical  technology  and  its  adverse  effects  on  the  ambient  level 
o air  quality.  The  Physical-Chemical  treatment  technology  utilizes 
incineration  not  only  to  recycle  and  reclaim  the  treatment  chemicals,  but 
also,  to  effect  a partial  removal  of  the  amncnia  nitrogen.  As  a result, 
the  process  discharges  considerable  chemicals  and  particulates  into  the 
air.  Aside  from  the  noxious  effects,  the  large  amount  of  emissions  were 
also  a matter  of  concern,  since  they  were  considered  a potential  detri- 
tent  to  the  vegetation  and  ground  cover  within  the  study  area. 

Strong  social  and  political  opposition  was  expressed  to  the  Land 
treatment  technology  by  those  people  residing  in  the  outlying  area.  Ihe 
concerns  voiced  by  those  people  reflected  the  fact  that  the  technologv 
would  directly  impact  on  their  life  style.  There  was  anxiety  over  the 
fact  that  the  Land  treatment  system  could  affect  the  cohesion  of  the 
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agricultural  community,  current  farming  practices,  economic  growth  and 
freedom  of  action.  Basically,  the  land-use  plan  would  be  restricted 


to  one  reflective  of  its  present  agricultural  base,  rather  than  encour- 
aging conversion  to  other  types  of  development.  While  provisions  were 
made  for  continued  growth  of  the  communities,  retention  of  large  blocks 
of  land  in  agricultural  usage  would  tend  to  disrupt  long-term  regional 
growth  patterns  emanating  out  from  the  metropolitan  area.  Therefore,  it 
was  not  unexpected  that  the  attitude  of  the  residents  in  the  outlying 
area  reflected  a natural  unwillingness  to  commit  their  land  to  treat 
the  wastes  of  somebody  else. 

Members  of  the  agricultural  communities  also  felt  that  there  was 
a definite  need  to  demonstrate  the  workability'  of  the  Land  treatment 
system.  Of  concern  was  the  extent  to  which  the  participating  farmer 
would  have  to  adjust  his  present  farming  operations,  adopting  field  prac 
tices  that  lend  themselves  to  an  irrigation  system.  Moreover,  there  was 
a need  to  prove  that  the  economic  gain  from  using  the  nutrients  in  the 
treated  wastewater  in  lieu  of  commercial  fertilizer  would  not  be  offset 
by  development  of  phytotoxic  conditions.  The  psychological  reaction  to 
using  treated  wastewater,  concern  for  freedom  from  transmissible  disease, 
potential  restraints  to  the  type  of  crops  and  cropping  pattern  which  can 
be  used  because  of  the  importance  of  crop  uptake  and  nutrient  balance, 
were  all  factors  that  contributed  to  the  farmers  unwillingness  to  accept 
the  Land  treatment  process  without  an  extensive  pilot  study.  It  is  anti 
cipated  that  the  demonstration  program  of  the  USEPA  at  Nliskegon,  Michigan 
will  provide  much  of  the  needed  data.  That  research  program  represents 
a full-scale,  pilot  study'  of  the  Land  treatment  system.  Similar  research 
projects  on  land  reclamation  and  sludge  disposal  also  are  in  operation 
throughout  the  country.  Therefore,  it  is  to  be  expected  that  within  the 
next  five  years  extensive  technical  data  concerning  the  recycling  of 
wastewater  and  its  residual  by-products  will  become  available. 

The  level  of  resource  expenditures  associated  with  the  NDCP  alter 
natives  was  thought  to  be  too  extensive  and  seme  indicated  that  porh  ap- 
the  water  quality  goal  should  be  modified.  It  was  felt  that  the  extent 
and  priority  with  which  this  nation  commits  its  resources  in  achieving 
this  environmental  goal  should  be  assessed  in  relation  to  its  causal 
effects  on  those  programs  responsive  to  other  public  needs.  These 
concerns  will  be  assessed  by  the  National  Commission  on  Water  ijuality 
which  was  established  by  PL  92-500.  It  is  the  function  of  this  Commission 
to  study  all  of  the  technological  aspects  for  achieving  the  more  immediate, 
1983  effluent  limitations  and  water  quality  goals  established  by  Congress. 
In  addition,  the  Commission  will  assess  the  total  economic,  social  and 
environmental  aspects  of  achieving  or  not  achieving  the  1983  goals.  The 
Commission  also  intends  to  examine  progress  towards  the  "elimination  of 
the  discharge  of  pollutants"  as  an  indication  of  what  will  have  to  be 
done  after  1983.  This  report  hopefully  will  contribute  to  the  assess 
ment  by  the  Commission. 


A 
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Finally,  there  was  a basic  concern  that  the  present  institutional 
arrangements  have  helped  inhibit  attempts  to  adiieve  an  effective  urban 
wastewater  management  system.  It  is  felt  that  if  a realistic  program 
is  to  be  achieved  and  the  economies  of  scale  (regionalization)  realized, 
institutional  arrangements  must  be  adopted  that  reasonably  maintain  the 
integrity  of  home  rule  by  the  individual  counties  and  communities. 

Individual  Viewpoints 

Implicit  in  the  NDCP  water  quality  goal  is  the  control  of  both  point 
and  non-point  sources  of  pollution.  This  objective  makes  it  more  advan- 
tageous to  plan  and  design  the  wastewater  management  systems  as  a primary 
vehicle  with  which  to  meet  the  area's  other  water  and  related  land  needs. 
So  will  the  objective  for  resource  conservation  and  reuse.  Acceptance 
of  these  two  objectives  as  planning  goals  will  complicate  the  decision- 
making process  for  upgrading  the  level  of  treatment  and  modifying  existing 
wastewater  management  systems.  Such  decisions  cannot  be  made  on  just  a 
technical  and  cost-effective  basis.  Instead  the  final  decisions  must  be 
made  by  the  residents  of  both  the  study  and  outlying  areas  working  with 
the  States  in  determining  a solution  acceptable  to  all  and  reasonably 
responsive  to  individual  objectives. 

This  study  has  identified  the  potential  changes  to  existing  condi- 
tions that  would  be  brought  about  by  alternative  management  systems 
designed  to  achieve  the  NDCP  water  quality  goal  and  concurrently  encourage 
resource  conservation.  Due  to  the  complexity  of  these  findings,  indivi- 
dual viewpoints  were  solicited  from  those  citizen  groups  who  participated 
in  the  study  effort  as  well  as  those  Federal,  State  and  local  governmental 
agencies  known  to  have  an  interest  in  this  stud)-.  Hach  group  or  agency 
was  furnished  a copy  of  the  draft  report  and  asked  to  conmcnt  on  the 
desirable  and  undesirable  aspects  of  each  alternative  and  planning  options 
as  perceived  by  that  organization.  It  was  hoped  that  these  perspectives 
would  assist  those  responsible  for  selecting  the  type  of  action  programs 
which  should  be  implemented  over  time.  The  letters  which  were  received, 
along  with  a response  from  the  Chicago  District,  have  been  reproduced  in 
Appendix  I , Comments . 

The  individual  perspectives  generally  tended  to  reflect  the  same 
concerns  expressed  at  the  public  meetings  held  during  the  final  stage  of 
study.  However,  there  were  additional  insights  provided,  the  major  points 
of  which  are  suiimarized  below. 

Hie  need  and  validity  for  capturing  and  treating  storm  water  runoff, 
other  than  in  combined  sewered  areas  was  a comment  common  to  me  of  the 
letters.  In  absence  of  a national  policy,  there  was  a general  tendency 
to  require  some  justification  rationale,  other  than  just  water  quality- 
considerations.  Most  of  this  reaction  reflected  a concent  vcr  the  costs 
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and  resource  inpacts  associated  with  this  source  of  pollutants.  In 
addition,  the  hydraulic  flow  regimen  currently  used  as  criteria  to  assess 
the  assimilative  capacity  of  the  stream  was  thought  to  be  too  restrictive. 
This  criteria,  equivalent  to  the  seven-day,  10-year  low  flow,  was  prac- 
tically zero  or  at  best  the  flow  from  existing  treatment  plants.  In 
either  case,  the  dilutive  capacity  of  higher  in-stream  flows  could  not 
be  recognized  in  establishing  the  effluent  standards  for  the  NDCP  water 
quality  goal. 

The  institutional  problems  involved  in  seeking  a more  effective  urban 
management  system  were  also  a concern.  The  desire  of  local  officials  to 
retain  control  of  their  own  facilities  was  identified  as  a significant 
obstacle  to  any  effective  attempt  for  regionalization  of  the  area's 
facilities.  Because  of  this  concern,  several  agencies  expressed  disappoint- 
ment that  the  study  did  not:  (1)  describe  a method  of  implementation; 

(2)  delineate  a decision-making  time  table  for  selection  of  an  optimum 
wastewater  management  system;  nor  (3)  recommend  transitional  actions 
which  should  be  taken  to  achieve  inplementation  of  the  NDCP  goal  by  1990. 

All  of  these  considerations,  hcwever,  were  matters  outside  the  purview  of 
the  study  and  were  not  addressed. 

Other  comments  focused  on  the  various  design  and  planning  options. 

These  involved:  (1)  support  for  the  use  of  sludge  to  rehabilitate  surface- 

mined  areas;  (2)  the  recreational  potential  of  the  stormwater  retention 
basins,  the  corridors  and  improvements  that  could  be  incorporated  into 
either  the  plants  or  land  technologies;  (3)  use  of  electrical  energy  for 
incineration  and  drying  in  lieu  of  natural  gas  or  petroleum  products;  and 
(4)  the  continued  discharge  of  treated  effluent  into  Lake  Michigan  as 
novv  permitted  by  State  and  Federal  approved  programs. 

Finally  there  was  a specific  concern  that  in  the  absence  of  any 
official  requirement  for  upgrading  the  treatment  facilities  and  other 
system  components  to  NDCP  standards,  local  interests  have  no  choice  but 
to  continue  to  proceed  with  planned  capital  improvements  responsive  to 
current  standards.  To  some  this  has  the  potential  for  commiting  expen- 
ditures that,  over  time,  may  prove  ineffective  and  a waste  of  funds. 

However,  until  guidance  is  forthcoming  from  the  USEPA  and  the  National 
Commission  on  Water  Quality,  no  other  options  are  readily  discemable. 
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DISCUSSIONS 

Overview 

There  are  many  factors  to  be  considered  before  selecting  the  waste  - 
water  management  system  most  suitable  to  the  needs  of  the  area.  Hie 
first  factor  concerns  the  water  quality  standards  and  guidelines  approved 
by  the  USEPA.  Final  selection  of  the  specific  water  quality  requirements 
in  terms  of  constituent  control  can  have  a major  inpact.  One  of  the  key 
considerations  will  be  the  extent  to  which  the  capture  and  treatment  of 
storm  water  runoff  (as  a nonpoint  pollutant  source)  will  be  required,  in 
response  to  the  water  quality  goals  of  PL  92-500.  The  NDCP  goal  provides 
an  effective  multiple -purpose  management  framework  for  achieving  water 
quality  and  other  water  and  related  land  resource  objectives.  The  programs 
lor  pollution  abatement,  flood  control,  potable  water  supply  supplementation, 
stream  flow  augmentation,  recreation  improvements , wildlife  conservation, 
open  space  preservation,  and  floodplain  management , however,  generally 
are  separable  and  can  be  phased  over  time,  if  desired. 

The  impact  of  regionalization  is  probably  one  of  the  most  significant 
factors  involved  in  establishing  the  character  of  any  management  system. 

It  affects  the  cost,  resource  use,  environment,  community  cohesion  and 
institutional  structure  of  the  area.  In  net  effect,  such  basic  values 
as  heme  rule,  cost  to  the  taxpayer  and  the  community's  life  style  are 
all  bound  up  in  what  is  a matter  of  institutional  concern.  Accordingly, 
the  live  alternatives  have  been  structured  to  provide  basic  design  and 
impact  assessments  for  varying  degrees  of  regionalization.  This  includes 
the  basis  for  consolidating  the  present  132  facilities  to  a t>4  plant 
system.  From  this  base,  alternative  levels  of  regionalization  are  achieved 
tor  .->3  (Alternative  II)  and  17  (Alternative  III)  plants,  respectively. 

The  comparative  studies  made  during  the  plan- formulation  process  indicate 
that  no  further  regionalization  would  be  feasible  unless  the  Land  treatment 
process  is  to  be  employed.  Then,  two  additional  ranges  of  regionalization 
would  be  feasible  for  consideration,  the  extent  of  which  would  be  represented 
by  Alternative  IV  or  Alternative  V. 

It  also  should  be  noted  that  Alternative  V can  be  used  to  approximate 
Tiie  differential  in  costs  and  other  impacts  for  treating  (regardless  of 
the  technology)  the  wastewater  from  various  subareas.  The  five  major 
plant  sites  are  common  to  Alternatives  II  ;ind  III.  Therefore,  the  com 
parative  values  between  technologies  for  treating  the  wasteloads  from 
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the  mainly  urban  or  suburban  areas  can  be  determined.  For  all  NDCP 
alternatives,  treatment  in  the  rural  area  is  confined  to  storm  water  run 
off  and,  hence,  is  common  to  all.  Ihis  should  provide  an  additional 
planning  tool  to  those  who  have  the  responsibility  for  the  system  design. 


State  of  the  Art 


The  design  of  the  Advanced  Biological,  Physical -Chemical  and  the 
Land  treatment  processes,  used  in  this  study  to  achieve  advanced  treat- 
ment, are  based  on  a level  of  information  consistent  with  today's  state 
of  the  art.  Sufficient  scientific  knowledge  together  with  engineering 
and  performance  data  are  available  to  make  this  type  of  study  a meaning- 
ful planning  framework. 

The  basic  feasibility  of  these  technologies  has  been  demonstrated, 
but,  as  yet,  there  are  no  universally  accepted  design  criteria  for  the 
unit  processes  of  the  treatment  systems.  Consequently,  in  developing 
the  design  of  these  treatment  systems,  a great  deal  of  reliance  had  to 
be  placed  on  theory  now  being  applied  at  the  "drawing  board"  or  obtained 
from  pilot  plant  and  resource  studies.  In  many  cases,  this  was  supple- 
mented by  actual  information  on  specific  unit  processes  recently  placed 
in  service.  However,  certain  basic  assumptions  had  to  be  made.  Ihe  most 
important  relates  to  the  unit  process  concept  and  the  design  criteria  for 
rated  treatment  performance  under  peak  loads.  Critical  to  both  these 
aspects  are  the  sequential  order  in  which  the  treatment  components  are 
placed  and  the  reliability  for  maintaining  a fixed  level  of  treatment 
effectiveness . 

Implicit  in  these  assumptions  are  same  technical  uncertainties  that 
must  be  resolved  prior  to  final  design  and  implementation.  These  uncer- 
tainties primarily  relate  to  the  large  scale  operations  and  management 
problems  associated  with  monitoring  and  controlling  the  treatment  process. 

In  essence,  these  uncertainties  are  similar  in  nature  to  engineering  issues 
that  have  arisen  in  the  past  as  other  new  technological  objectives  were 
being  faced.  Present  experience  with  advance  treatment  operations  has  been 
limited  to  small  scale  facilities.  Currently,  many  mediuii-sized  facilities 
are  being  designed  and  constructed,  based  upon  extrapolations  of  experience. 
Little  work,  though,  is  being  done  to  investigate  the  potential  of  large 
scale  operations  and  the  adoption  of  new  unit  processes  to  minimize  costs. 
However,  as  the  environmental  clean-up  continues  on  a national  scale,  these 
uncertainties  will  be  resolved  as  a matter  of  priority.  Nevertheless,  until 
these  new  facilities  and  pilot  programs,  demonstrating  the  efficiencies  and 
effectiveness  of  the  different  unit  processes,  became  operational,  certain 
questions  concerning  performance  characteristics  will  remain. 
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There  are  many  examples  of  concern  that  mast  be  resolved  before  final 
design  of  the  three  technologies  is  undertaken.  These  concerns  are 
outlined  in  Section  XI  of  Appendix  G to  help  identify  the  areas  of  design 
and  performance  that  should  be  investigated.  Thus,  the  universities, 
private  consulting  firms  and  the  States  will  be  able  to  use  this  infor- 
mation as  the  basis  for  pilot  model  studies  within  their  own  field  of 
expertise.  Hopefully,  these  studies  can  be  joint  investigative  efforts 
sponsored  by  those  governmental  agencies  authorized  to  conduct  research 
and  development  programs . 

Recognizing  that  time  will  be  required  to  resolve  these  uncertainties, 
implementation  of  the  alternatives  has  been  phased  to  accommodate  under- 
taking pilot  studies,  should  the  need  still  exist.  Construction  of  the 
pilot  models  would  be  included  in  the  first  phase  of  implementation.  This 
phase  involves  construction  of  the  functional  components  such  as  the  con- 
veyance systems  that  are  basic  to  any  system,  regardless  of  the  technology 
eventually  chosen.  It  is  during  this  time  that  the  research  and  develop- 
ment required  in  conjunction  with  the  selected  technology  can  be  under- 
taken. Once  completed,  the  information  and  data  will  be  available  for  the 
final  design  of  the  treatment  facilities  required  in  the  latter  phase 
of  implementation.  The  results  would  also  have  an  educational  value  in 
demonstrating  that  the  selected  technology  will:  (1)  meet  the  desired 

goals;  and  (2)  not  effect  the  area's  environment,  life  style  and  economic 
structure  in  ways  not  previously  assessed. 


Perspective 

One  of  the  most  significant  factors  common  to  the  NDCP  alternatives 
is  the  resource  consumption  involved  in  meeting  the  higher  water  quality 
goal.  The  rate  of  expenditures  for  such  items  as  energy  (electrical  and 
fuel),  chemicals,  land  and  money  will  vary  between  alternatives.  Neverthe- 
less, all  will  require  commitments  beyond  a level  heretofore  required, 
regardless  of  the  treatment  technology  ased.  This,  in  tum,  will  require 
decisions  at  all  levels  of  government  as  to  the  extent  and  priority  for 
meeting  this  (environmental)  and  other  needs. 

With  the  concern  over  the  costs  and  other  resource  commitments,  interest 
was  expressed  in  a plan  comparable  to  Alternative  I,  but  upgraded  to  meet 
the  volume  and  treatment  standards  of  the  NDCP  goals.  The  interest  stenmed 
from  an  optional  consideration  for  attaining  the  higher  water  quality  in 
stages.  If  so,  the  logical  procedure  would  be  to  first  consolidate  the 
existing  plants,  upgrading  the  remaining  facilities  to  meet  current  stan- 
dards. This  should  comply  with  the  requirements  of  Section  301b(l)(B) 
that  publicly  owned  treatment  works  provide  the  equivalent  of  secondary 
effluent  as  defined  by  the  USEPA.  As  such,  this  requirement  would  be 
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met  by  implementing  Alternative  I.  Jn  addition,  the  same  alternative 
may  also  comply,  at  least  to  some  degree,  with  the  interim  national 
water  quality  goal  set  forth  in  Section  101a(2) . Ihis  interim  water 
quality  goal  provides  for  the  protection  and  propagation  of  fish, 
shellfish  and  wildlife  and  provides  for  recreation  in  and  on  the  water 
to  be  achieved  by  July  1,  1983.  The  degree  to  which  Alternative  1 meets 
this  interim  goal  must  rely  on  the  judgment  of  the  USEPA.  That  agency 
is  required  to  establish  effluent  limitations  which:  (1)  require  appli- 

cation of  the  best  practicable  waste  treatment  technology  and  (2)  that 
will  result  in  reasonable  further  progress  toward  the  NDCP  goal  (Sections 
201g(2)  and  301(b)  of  PL  92-500). 

Based  on  the  foregoing,  it  was  feasible  to  consider  reaching  the 
NDCP  goal  in  at  least  two  stages.  If  this  were  done,  the  question  would 
naturally  arise  as  to  the  economic  implications  of  upgrading  those  plants 
to  the  NDCP  treatment  standards.  To  realistically  assess  this  question 
required  adoption  of  a basic  assumption,  lhat  the  first  stage,  upgrading 
to  current  standards  (Alternative  I)  would  be  accomplished  first  and 
within  a 10-year  period,  starting  in  1975.  This  would  closely  approximate 
the  July  1983  deadline  and  assumes  that  the  resultant  water  quality  would 
at  least  partially  satisfy  the  interim  national  goal.  Ihe  second  stage, 
upgrading  to  the  NDCP  goal  would  follow  at  some  later  date  and  again  be 
completed  within  a 10-year  period. 

Prior  to  implementing  the  suggested  second  stage  under  this  timing, 
a major  decision  will  have  to  be  made  as  to  which  technology  is  to  be 
employed  in  the  transition  from  current  standards  to  the  NDCP  goal. 

Either  of  the  plant  technologies,  Advanced  Biological  and  Physical - 
Chemical,  can  be  used  to  upgrade  the  64  plant  facilities.  Additionally, 
the  decision  could  also  be  made  to  abandon  the  plant  : ites  ,md  employ 
either  the  all  Land  treatment  system  or  a combination  ot  the  Advanced 
Biological  and  Land  technologies . Accordingly,  a preliminary  :inalvsis 
was  made  of  the  costs  that  would  be  involved  in  this  type  of  staging  and 
for  the  range  of  optional  technologies.  Ihe  result'  of  the  analysis 
(presented  in  Appendix  G)  indicated  that  the  two-stage  implementation 
would  increase  the  capital  costs  for  achieving  the  NDCP  1985  goal.  Ihis 
increase,  or  savings  foregone,  would  range  from  $601,000,000  (for  the 
Advanced  Biological  process)  to  $2,076,000,000  (for  the  Physical  Chemical 
process).  Not  included  in  these  estimates  are  allowances  for  plant 
abandonments,  salvage,  and  the  substantial  write-off  of  any  indebtedness 
that  would  be  incurred  in  the  first  stage  and  would  have  to  he  underwritten 
in  the  second  stage.  The  extent  of  these  allowances  would  be  minimal  if 
the  Advanced  Biological  process  was  used,  and  major  foi  the  other  two 
technologies . 

A comparable  relationship  applies  to  the  operational  costs.  In  this 
case,  the  annual  savings  foregone  would  range  from  $21,000,000  (for  the 
.Advanced  Biological  process)  to  $60,000,000  (for  the  Physical  Chemical 
process).  The  figures  are  discounted  to  the  base  year  of  the  two,  10-year 
time  stages  and  were  computed  using  an  interv  t rate  ot  . I>erccnt  over 
50  years. 


SECTION  XV 

CONCLUSIONS 

Introduction 

This  study  has  examined  a wide  range  of  wastewater  management  alter- 
natives as  well  as:  (1)  the  energy  and  natural  resource  demands  and 

implications  associated  with  each  alternative  system  design;  (2j  the 
related  social,  environmental,  and  economic  impacts;  (3)  potential  reuse 
and  synergistic  add-ons  to  meet  the  area's  water  resource  and  related 
land  needs ; and  (4)  the  related  institutional  considerations.  This 
information  was  developed  to  surface  pertinent  issues  and  concerns 
connected  with  wastewater  management  in  the  C-SELM  study  area,  and  provide 
a framework  to  assist  State  and  local  governments  in  their  decision-making 
process  for  meeting  the  goals  and  objectives  of  PL  92-500.  This  information 
is  sunmarized  in  the  Impact  Surma ry  [Tables  XI  i through  XI - 5) , the  Pre- 
ference Sets  (Tables  XII- 1 through  XI 1-3)  and  is  detailed  in  Appendix  G. 

The  implications  associated  with  each  alternative  and  its  relative 
attractiveness  will  vary  with  the  point  of  view  and  place  of  residence 
of  the  individual  making  the  choice.  Thus,  conclusions  based  upon  an 
analysis  of  the  same  information  will  also  vary.  The  Chicago  District 
has  strived  to  maintain  objectivity  throughout  the  course  of  this  study, 
and  the  conclusions  which  follow  pertain  only  to  the  planning- framework 
for  the  area's  wastewater  management  systems. 


Conclusions 

GCHCRAL 

The  general  conclusions  are: 

# if  implemented,  any  of  the  five  final  alternatives  would  improve 
the  quality  of  Lake  Michigan  and  tire  Illinois  River  as  well  as  tributary 
streams  in  the  study  area; 

• Existing  plans  for  wastewater  management  (Alternative  I)  will 
fully  meet  neither  the  reuse  and  conservation  objectives  nor  the  ultimate 
water  quality  goal  expressed  in  PL  ‘>2  SOP; 
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• .‘\n  areawide  wastewater  management  system  can  serve  as  the  pri- 
mary vehicle  to  meet  other  water  resource  and  related  land  needs,  especially 
if  the  control  and  treatment  of  storm  water  runoff  is  required; 

Any  of  the  alternatives  can  be  implemented  n a variable  time 
schedule,  and  further,  construction  of  the  system  components  can  be 
phased  to  accommodate  the  undertaking  of  pilot  model  studies  if  addi- 
tional research  is  considered  necessary  to  resolve  some  of  the  design  and 
performance  aspects  of  the  three  advance  treatment  technologies; 

• Industry  has  the  option  for  either  pioviding  total  on-site  treat- 
ment and  directly  discharging  to  receiving  waters  or  reiving  on  the 
regional  system  for  sane  treatment  of  its  waste  loads,  final  decisions 
will  depend  upon  the  economic  comparison  between  total  on-site  treatment 
and  the  combination  of  partial  on-site  treatment  and  final  treatment  by 
the  regional  system.  PL  92-500  requires  industry  to  pay  user  fees  for 
the  sendees  provided  by  the  regional  system; 

• Local  interests  tend  to  favor  those  plans  reflecting  local  objec- 
tives, modified  by  existing  institutional  considerations,  and  not  favor 
systems  which  are  regional  in  objectives  and  design; 

• Treatment  to  the  level  exempli fied  by  the  XDCP  water  quality 
goal  would  enhance  the  recreational  potential  of  the  area's  streams  and 
flood  plains;  provide  another  source  of  water  for  industrial  and  municipal 
needs;  and  increase  the  property  value  along  the  streams.  All  of  these 
returns  would  accrue  without  any  additional  investment;  and 

• None  of  the  alternatives  is  clearly  "best"  from  all  perspectives. 


STORM  WATER  MANAGEMENT 

With  respect  to  storm  water  management  it  is  concluded  that: 

# Storm  water  runoff  is  a source  of  pollutants.  Thus,  a storm 
water  management  system,  including  treatment,  will  be  required  if  the 
ultimate  water  quality  goal  of  PL  92-500  is  to  be  met; 

# Additional  study,  particularly  the  gathering  of  basic  data  on 
the  types  and  concentrations  of  pollut;ints  in  areas  separate  storm  sewers, 
is  required  to  better  define  the  potential  degrading  effects  of  various 
storm  events  (intensity  and  duration).  Ibis  information  would  serve  as 
the  basis  for  determining  the  volume  of  runoff  control  warranted  from 
both  an  environmental  and  instream  use  standpoint  and  also  from  a cost 
effectiveness  viewpoint;  and 

# The  capture,  storage  and  distribution  of  treated  storm  water 
runoff  to  local  streams  would  provide  measurabh  flood  control  benefits 
and  a more  stable  stream  flow  regimen. 
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RESOURCE  REQUIREMENTS 


With  respect  to  resource  requirements  it  is  concluded  that: 

• All  four  of  the  NDCP  alternatives  will  place  greater  demands 
on  the  nation's  energy  and  natural  resource  reserves  than  the  existing 
standards  plan  (Alternative  1);  and 

• Hie  degree  of  resource  implications  varies  with:  (1)  the  tech- 

nology employed;  (2)  the  extent  of  regionalization;  and  (3)  the  level  of 
treatment. 


REGIONALIZATION 

With  respect  to  regionalization  it  is  concluded  that: 

• The  degree  to  which  treatment  facilities  are  consolidated  is 
one  of  the  most  significant  factors  involved  in  defining  the  overall 
character  of  a wastewater  management  system,  affecting  not  only  costs, 
but  also  resource  use,  stream  flows  and  water  balances,  and  institutional 
aspects,  especially  home  rule;  and 

• The  existing  plan  (Alternative  I)  reflects  an  approximate  opti- 
mum level  of  regionalization  for  current  water  quality  goals.  However, 
the  need  to  treat  storm  water  runoff  as  a source  of  pollutants  introduces 
the  potential  for  additional  economies  of  scale  involving  a further  degree 
of  regionalization  than  presently  contemplated. 


SLUDGE  MANAGEMENT 

With  respect  to  ludge  management  it  is  concluded  that: 

• Very  little  difference  exists  in  the  potential  use  value  of  the 
sludges  produced  bv  the  various  treatment  processes  considered,  except 
for  the  sludge  from  the  Physical -Chemical  process; 

• Ihe  biological  type  sludge,  because  of  its  nutrient  and  humus 
content,  has  the  best  reuse  potential  (especially  from  a local  and 
regional  standpoint)  and  the  option  for  reclaiming  surface-mined  areas 
is  the  most  acceptable  fro;-  a resource  restoration  standpoint;  and 

• Utilization  f sludge  in  either  an  agricultural  production  or 
surface-mined  restoration  program  will  require  close  coordination  and 
cooperative  arrangements  that  are  responsive  to  the  social  and  land-use 
objectives  of  the  affected  counties. 
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CONCERNS  OF  THE  PUBLIC 
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With  respect  to  the  study's  public  involvement  program  it  is  con- 
cluded that: 

• There  is  public  support  for  cleaning  up  the  envi ronment , but 
there  are  diverse  oj  Lni  m b<  ut  the  degree  (and  associated  costs)  to 
which  this  nation  i.  mid  c.>  nt  itself  in  attaining  this  goal; 

• Resident-  u the  agr  :ultura]  area  do  not  want  to  commit  their 

resources  to  solve  an  urban  i without  conclusive  assurances  that 
the  benefit-  : i ■ . i.  It:  . .ng  would  far  outweigh  any  losses  or 

inconvenience  thev  incur , 

• a tiv.  -elated  lands  should  be  obtained 

• : ■ ..  : by  purchase  in  order  to  keep 

the  land  Ut  . t'  i viinimice  the  effects  on  the  local 

tax  base;  aw. 

• : .c  ad  uion  of  a plan  to  upgrade  the 
level  o*  : n it  ■* wastewater  management  systems 

cannot  be  ma  t effective  basis,  instead, 

such  dec i ; . • i • ad  base  of  assessment  considering 

all  of  th<  the  ten  design  and  operation. 

Final  selection  .an  t :nu  lve  a operative  effort  on  the  part  of  the 
residents  in  the  .u  d areas  working  together  with  tire  States  in 
determining  an  av  opt  able  -elution. 
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SECTION  XVI 

RECOMMENDATIONS 

Recommendations 

It  is  recommended: 

• That  the  report  be  made  available  to  all  Federal,  State, 

Regional  Clearinghouses,  and  local  governmental  agencies  having  an 
interest  in  the  control  and  development  of  water  and  related  land 
resources,  including  wastewater  management  systems,  in  the  area 
affected  by  the  study; 

9)  That  the  report  be  used  by  those  agencies  responsible  for 
planning  wastewater  management  systems  to  help  to  meet  the  requirements 

of  Section  201(g)(2)(A)  of  PL  92-500;  and 

• That  this  report  be  transmitted  to  Congress  for  its  information. 


JAMES  M.  MILLER 

Colonel,  Corps  of  Engineers 

District  Engineer 
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AUTHORIZATION 
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This  report  is  submitted  in  specific  response  to  the  following 
authorizations: 

a.  Resolution  of  the  House  Public  Works  Committee,  adopted  10  November  1971: 


"Resolved  by  the.  Committee  on  Pub  tic  Works  the.  Ho  use 
0|J  Representatives , United  States,  That  the  Board  ofi 
Engineer  &or  Rivers  and  Harbors  is  r equated  to  determine 
the  advisability  o 6 improvements  in  the  interest  waste- 
water  management  and  alternatives  thereto,  in  the  Chicago, 
Illinois  metropolit.an  area  in  connection  with  investigations 
authorized  by  Section  2 06  ofi  the  Flood  Control  Act  o&  1958." 


b.  Resolution  of  the  Senate  Public  Works  Committee,  adopted  23  November  1971: 


"Resolved  by  the  Committee  on  Public  Works  otf  the  United 
States  Senate,  That  the  Board  oft  Engineers  fior  Rivers  and 
Harbors  is  requested  to  determine  the  advisability  of, 
improvements  in  the  interest  o£  wastewater  management  and 
alternatives  thereto,  in  the  Chicago,  Illinois  metropolitan 
area  in  connection  with  investigations  authorized  by  Section 
206  0($  the  Flood  Control  Act  ofi  195S.  In  carrying  out  the 
aforesaid  investigation,  the  Board  shall  evaluate  general 
alternatives  ^or  the  management  ofi  wastewater  on  a regional 
basis,  including  the  elimination  ofi  pollutant  discharges  and 
shall  conduct  such  investigation  with  the  participation, 
consultation  and  cooperation  o&  the  Environmental  Protection 
Agency  and  State  and  local  water  pollution  control  agencc.es 
and,  where  appropriate,  State  and  local  agencies  with  environ- 
mental planning  responsibilities . 


